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EDITORIAL 


CARCINOMA OF THE UTERUS 
ARCINOMA of the uterus has received considerable 


attention in the literature of the last quarter of a 

century. The discovery of the cause of this disorder 
may entirely change its management. For the present, our 
three strongest arms against the disease are prophylaxis, 
early recognition and early application of treatment. 
Prophylactic measures against carcinoma of the cervix 
have to do with the removal of all sources of irritation of that 
organ. The methods consist of cervical repair, amputation 
and cauterization. To be sure, carcinoma may develop on 
what appears to be a healthy cervix, or on a cervix which has 
been repaired, amputated or cauterized, but it occurs less 
frequently than it does on an organ undergoing constant 
irritation. The performance of total, rather than subtotal 
hysterectomy, when operating for benign lesions which 
demand the removal of the uterus, obviously offers the 
greatest insurance against carcinoma of the cervical stump. 
There are, however, two drawbacks to the total operation; 
the first, increased mortality over the subtotal, as shown by 
statistics and the fact that this mortality is higher than 
the incidence of stump carcinoma; and second, the shorten- 
ing of the vagina which occurs in most cases. In the hands of 
those who are expert in performing panhysterectomy 
the mortality should -not be much higher than in supra- 
cervical hysterectomy, especially if drainage through the 
vagina is resorted to. Early recognition of carcinoma, it 
was thought, might be brought about by educating the 
public on its early symptoms and signs. With this end in 
view, so called “‘Cancer Weeks” were held in several large 
centers of population. This method did not prove efficacious 
since it brought for examination patients who feared they 
might have carcinoma, but brought very few who actually 
had the disease. It is now felt that the physician should be 
made responsible for cancer control and that educational 
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methods should be directed to him rather 
than to the public. The colposcope, which 
recently came into use, has been of value 
in helping to detect early lesions of the 
cervix, and more than that, it has helped 
physicians to look at the cervix more 
carefully than they did in the past. With 
the aid of this instrument, suspicious areas 
from which biopsies should be taken have 
been picked out with greater accuracy, 
and these biopsies may be taken with the 
electrically charged wire loop, without any 
great danger of spreading the neoplasm. 
The Schiller test, to a certain extent, has 
served the same purpose. By means of these 
agents, together with the microscope, 
lesions which usually escape the naked 
eve are readily recognized. 

There are three therapeutic agents at 
our command in the treatment of carci- 
noma of the cervix, namely surgery, 
radium and x-ray. The radical abdominal 
hysterectomy (Wertheim) and the radical 
vaginal hysterectomy (Schauta) are the 
only surgical procedures of real value. 
Both methods may be followed by deep 
x-ray therapy. Adler has improved the 
results of the radical vaginal hysterectomy 
by applying radium to the parametria at 
the time of the intervention. While the 
radical operation has been largely sup- 
planted by irradiation, it should still 
occupy a place in our therapeutic arma- 
mentarium, its employment being reserved 
for favorable cases with neoplasms of 
low grade malignancy, the cells of which 
are radio-resistant. It has also been known 
to cure patients with gland involvement, 
who might not have been cured with 
radium and x-ray. Surgery, however, 
should have no place in the treatment of 
lesions which have advanced beyond the 
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limits of the cervix. Although a favorable 
number of cures may be expected from 
either procedure in the early cases, radium 
and x-ray, by far, should be employed in 
the largest group of patients. Time has 
shown that irradiation, like surgery, is 
followed by complications of the genito- 
urinary and gastrointestinal systems. The 
suggestion of Healy to employ deep x-ray 
therapy first and follow by the application 
of radium, a reversal of the method in 
common use, may further improve the 
results of irradiation. 

The early diagnosis of endometrial 
carcinoma rests upon the practice of a 
curettage with microscopic examination 
of the material removed in all cases of 
abnormal uterine bleeding. 

Carcinoma of the uterine fundus and 
corpus still remains, to a high degree, a 
surgical lesion. When the new growth is 
limited to the uterus, has not broken 
through its shell, and has not reached the 
cervix, where it may readily extend 
through the rich lymphatic supply, a high 
percentage of cures have been obtained by 
a complete hysterectomy and ablation 
of the adnexa. In those patients who have 
cardiac, renal and diabetic complications, 
etc., where a major surgical operation is 
contraindicated, fairly good results have 
been obtained by irradiation, bearing in 
mind, however, that the cylindrical cell 
epithelium of the endocervix and endo- 
metrium is more radio-resistant than 
the squamous cell epithelium of the 
portio. 

The problem of the future is to find the 
cause of cancer; the problem of the 
present day is early recognition and 
early treatment. 

Louis E. PHANEUF. 
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PART I 
TECHNICAL STEPS 
LARYNGOFISSURE 


A. The general purpose of the operation 
of laryngofissure is to remove intrinsic 
malignant disease without removal of the 
entire larynx. 

Instruments. For laryngofissure some 
special instruments are necessary for best 
results. The instruments shown in Figure 1 
have served the test of time. In addition 
to these a rotary saw shown in Figure 3 is 
very satisfactory when the cartilage is to 
be cut through without cutting the internal 
perichondrium. This, however, is not 
absolutely necessary; careful work with a 
hand saw will be sufficient. We usually use 
clamps instead of sutures for closing the 
skin edges; but the needle holder and 
needles (of the smallest size and full 
curved) are required anyway for the plac- 
ing of a suture ligature in case the ordinary 
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ligature will not hold in the interior of the 
larynx. 

Illumination. For laryngofissure the best 
form of illumination is a small head lamp 
worn between the eyes so that the light is 
projected in the direction corresponding to 
the visual axis. The apparatus is very 
satisfactory to the laryngologist who is 
accustomed to working with a headlight. 
The general surgeon, however, will prefer 
one of the very satisfactory modern methods 
of illuminating cavities with a shadowless 
overhead light suspended from the ceiling 
or set up on a high standard. For laryn- 
gectomy the usual operating room equip- 
ment is entirely satisfactory. 

B. ENUMERATION OF STEPS. 1. Local 
anesthesia in front midline of neck. 

2. Division of soft tissues in midline 
down to the thyroid cartilage. 

3. Taking off all hemostats. 

4. Incision of the cricothyroid mem- 
brane. 
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5. Local application, or submucosal in- 
jection, of anesthetic to the interior of the 
larynx through the incision in the crico- 
thyroid membrane. 

6. Incision of external perichondrium 
in 

Sawing through the thyroid cartilage 
going through the inner peri- 
chondrium. 

8. Subperichondral dissection backward 
on the side of least involvement. 

g. Subperichondral dissection back- 
ward on the involved side. 

10. Excision of growth with a wide area 
of normal. 

1. Hemostasis. 

2. Closure of soft tissues. 

13. Closure of the skin. 

14. Dressing. 

Step1. Anesthesia. General anesthesia 
is entirely unnecessary for laryngofissure 
in any kind of patient. If general anesthesia 
should be preferred by any surgeon the 
preferable method would be intratracheal 
insufflation of ether. Our own practice is 
to use local infiltration with novocaine 
solution for all preliminary work until the 
cartilage is exposed and the external 
perichondrium incised. Then an incision is 
made in the cricothyroid membrane and 
gauze bronchoscopic sponges, about 2 of 
the number 10 size, saturated with 10 per 
cent cocaine solution are inserted through 
the cricothyroid membrane with the for- 
ceps 7, Figure 1. If preferred, novocaine 
solution can be injected into the soft 
tissues of the larynx between the mucosal 
surface and the perichondrium, preferably 
not under the perichondrium itself. The 
needle is inserted through the aforemen- 
tioned incision in the cricothyroid mem- 
brane. A sedative may be given an hour and 
a half before operation if desired. Its 
effects will have quite well worn off by the 
time the operation itself is finished, hence 
the protective effect of the cough reflex 
will have returned. During the operation 
blood is prevented from running down the 
trachea by frequent use of the aspirator 
(17, Fig. 1). After the operation is finished 
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the cough reflex has returned and blood 
or clots are thereby expelled as soon as 
formed. For this reason an opium deriva- 
tive should not be given after operation. 

Step 2. A central incision is made from 
the hyoid bone to the suprasternal notch. 
Flaps are not dissected up as in other opera- 
tions. It is better to carry this central 
incision by dry dissection right down to 
the cartilage in the middle line. The larynx 
is not skeletonized. The purpose of this is 
to leave as much as possible of the soft 
tissues attached to the external perichon- 
drium. It is one of the important features 
of our method. It assists greatly in nutrition 
of the cartilage after the necessary removal 
of the inner perichondrium. Necrosis of the 
anterior edge of the thyroid wings can be 
thus avoided. 

Step 3. When the cartilage is reached 
ligatures are applied and all hemostats 
are taken off. 

Step 4. A transverse incision Is made in 
the cricothyroid membrane. 

Step 5. Through this opening two 
bronchoscopic sponges size number 10 
saturated with 10 per cent cocaine solution 
are passed by means of the offset forceps, 7, 
Figure 1. The sponges should be kept in 
contact with the interior mucosa of the 
larynx for a period of about 2 minutes. At 
the end of this time the local anesthetic 
will have infiltrated deeply into the tissues 
so that the operation can be completed 
ordinarily without any further application 
of anesthetic. While the sponges are in 
place care is taken to see that enough 
air enters alongside the forceps; because 
little or none is entering past the sponges in 
the larynx. The patient should be assured 
that this air supply is being watched. 

Step 6. The external perichondrium is 
incised in the midline. 

Step 7. A saw, preferably the rotary 
saw (Fig. 3) is used to cut through the 


thy void ‘cartilage precisely in the line of 
incision through the external perichon- 
drium. The saw cut is regulated as to depth 
so as not to go through the internal peri- 
chondrium. 


The sense of touch is usually 
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a very safe guide; but it is well to test 
occasionally with the dissector (14, Fig. 1). 
This testing is done by inserting the dis- 
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In using the saw it should not be kept in 


the cut continuously until it heats; dipping 
it in and out of cut intermittently will 
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thorough understanding of laryngofissure by Chevalier Jackson technique. 1, Shears for clipping the thyroid 
cartilage. It is very broad at the joint to prevent feathering. 2, A needle holder. The operator will doubtless have 
a preference for the type habitually used, it must, however, be of a form adapted to working in the depths of a 
narrow deep wound when required to place a suture ligature around a bleeding vessel within the larynx. 3, A long 
slender forceps for sponging the interior of the larynx; it is essential to maintain a dry wound during the peri- 
chondrial dissection. 4, Dissecting scissors. 5 and 6, Special scissors curved on the flat for clipping out the growth 
and surrounding tissue, en masse, after the dissection is finished. 7, An offset forceps for introducing through the 
thyrohoid membrane and holding in place in the interior of the larynx a small gauze sponge saturated with 
10 per cent solution of cocaine before opening the larynx; this anesthetizes the larynx without paralyzing the 
tracheal cough reflex, and if the saturated sponge be held in place for a minute or two the penetration of the 
local anesthesia is so thorough that laryngeal pain and cough are prevented most effectively. 8, Tracheal dilator. 
9, Hemostat; about 20 should be available; the surgeon’s preference may be followed as to the form for the over- 
lying tissues, but a long broadbill form is needed for the interior of the larynx (Fig. 2). 10, Retractor; one end is 
short for holding aside the thyroid wing that is being freed of its perichondrium, without risk of stripping the 
external perichondrium. 11, A tenaculum used for fixing the thyroid wing during the start of the dissection; it is 
preferable to the retractor because it does not obscure the view of the dissection and it never slips if its point is 
carefully inserted into the cut edge of the thyroid wing. 12, Probe-pointed bistoury. 13, Scalpel. 14, A peri- 
chondrial elevator, a very short and convenient form of instrument for this delicate and extremely important 
part of the procedure. 15, Cupped forceps for securely holding the mass during dissection without tearing the 
tissues as claw forceps are likely to do. 17, Aspirating tube used in connection with electrically driven aspirating 
pump to keep the field clear and the blood from running down the trachea. 18, A Pike sharpening stone for 
perfecting the point of the syringe needle. 19, Syringe for local anesthesia; the one we use is of stronger design. 


avoid this. 


sector into the saw cut and pressing It 
slightly sidewise so as to feel whether or 
not there is a complete severance of the 
cartilage as denoted by the independent 
yielding of the two wings to the gentle 
sidewise leverage pressure of the dissector. 


Step 8. Subperichondral dissection for 
the elevation of the internal perichondrium. 
This dissection is started by elevating the 
cartilage slightly, using the tenaculum 
(11, Fig. 1), not a retractor. The point of 
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Fic. 1. Instruments required for laryngofissure. Careful consideration of this legend will go a long way toward 
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the tenaculum is inserted into the divided 
edge of the cartilage on the side uninvolved, 
or least involved, in the growth. Dissection 


Fic. 2. “Broadbill” hemostat for ligation of vessels in 
the interior of the larynx. The broad ends greatly 
facilitate the slipping downward of the loop of the 
ligature off the end of the forceps, when the loop 
pushed downward with the push fork. 


is carried back on this side a sutflicient 
distance, depending upon the extent to 
which the growth has extended backward. 
When this extent of dissection is reached 
the thyroid wing on this side is held back 
with the retractor. At this point, the 
utmost care is necessary. If the retractor 
should slip it is almost certain to remove 
some of the external perichondrium. If 
this should occur there will almost certainly 
be a necrosis of the portion of the cartilage 
that is deprived of both its internal and 
external perichondrium. It is for this 
purpose that the special retractors illus- 
trated in Figure 1 are necessary. The 
ordinary surgical retractors are too clumsy. 

Step 9. With the wing of the thyroid 
cartilage held back on the dissected side 
the next step is the subperichondral dis- 
section on the involved side. This dissec- 
tion is carried backward the full extent 
necessary. Sometimes, this will mean all 
the way to the arytenoid cartilage. 
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Step 10. The growth is then excised 


with a wide area of normal tissues so that 


it comes out as shown in Figure 6. It is 


Fic. 3. Electrically driven saw for dividing the thyroid 
cartilage at laryngofissure. A handsaw may be used 
but is less satisfactory because of the mobility of the 
larynx. The turbinotome serves the purpose in case of 
growths that do not approach the anterior com- 
missure. In anterior growths to clip the cartilage 
would cut directly through the cancer, which is bad 
surgical practice. Subperichondral dissection before 
entering the lumen of the larynx is the only way to 
avoid this; and such a procedure requires a saw, 
because at cancer age the thyroid cartilage is partly 
ossified in the midline anteriorly. 


usually safer to include a portion of the 
ventricular bands even though only the 
cords are involved; but this matter of the 
extent of removal is always to be governed 
by the appearances as studied beforehand 
by mirror laryngoscopy and direct laryn- 
goscopy. Great care must be taken to 
extend the excision downward so as to 
include an ample area of subglottic normal. 

Step 11. Hemostasis in the interior of 
the larynx is not by any means easy; but 
can always be accomplished. It is a good 
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rule to seize immediately any spurting 
vessel that is seen, because, owing to the 
elasticity of the tissues the vessel will 
very quickly retract up into the muscles 
where it will no longer spurt and where it 
may be difficult to locate. For this hemosta- 
sis the best hemostat is the instrument 
shown in Figure 2. This was devised 
originally, many years ago, for work on the 
tonsils. It has the great advantage that the 
ligature loop can be slipped down over the 
end in a way that is impossible with a 
hemostat having a slender end. Since using 
this instrument it has very rarely been 
necessary to put in the suture ligature. 
Step 12. After the wound is dry inside, 
the deeper tissues are closed over the 
divided thyroid cartilage itself. They will 
not hold because of the strong gaping 


between the wings during the act of 


swallowing. It is better to close the soft 
tissues only. 

Step 13. The skin is then closed with 
clamps, or if preferred, with silk worm gut, 
silver wire, or non oxidizable steel wire. 

Step 14. A very light dressing of two or 
three layers of gauze is applied. In fact 
patients do very well without applying 
any dressing whatever." 

Modifications of the Operation. In case 
of a growth that is in the middle of the 
cord (Fig. 7) if so desired, the shears 
(1, Fig. 1) may be used to clip the cartilage, 
the lower blade being inserted through the 
same incision of the cricothyroid membrane 
that is used for the endolaryngeal applica- 
tion of the cocaine solution. When this is 
done great care is necessary to be absolutely 
certain that the clipping is not done toward 
the involved side; if any offset from the 
centre is done, it should be toward the 
uninvolved side. The involved side is then 
dissected out removing the inner peri- 
chondrium. This modification of the tech- 
nique Is permissible only in case of growths 
that do not come anywhere near the 
anterior commissure. Another modification 
of the operation concerns endolaryngeal 
anesthesia. Instead of making the applica- 


tion of cocaine solution to the interior of 
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the larynx, the operator can, if he wishes; 
inject novocaine solution upward into the 
tissues through the cricothyroid membrane 
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Fic. 4. Schematic illustration, in frontal cross section, 
of the mass removed at laryngofissure. For a small 
growth on the middle third of the vocal cord (Fig. 7) 
the removal of the mass of normal tissue encircled by 
the dotted line, and including the inner perichon- 
drium, is adequate for prevention of recurrence in 
growths of the aggressive types 3 and 4. For squamous 
epithelioma the hyaline cartilage is a barrier that is 
not crossed until it is broken down by the suppurative 
processes of much later stages than shown in this 
graph.,"! 


after the latter is incised. The injection 
should be close to the inner perichondrium; 
but as a rule it is better not to get under 
the perichondrium; this is unnecessary and 
might involve a lessening of the vitality 
of the cartilage itself. 


LARYNGECTOMY 


ENUMERATION OF STEPS IN BABCOCK 
OPERATION. 1. Anesthesia. 

2. Skin incision. 

3. Dissection. Skeletonization of the 
larynx. 

4. Opening of the pharynx by incision 
of the thyrohyoid membrane. 

5. Separation of the pharynx and cervi- 
cal esophagus from the larynx; bringing 
larynx forward out of the wound as it is 
separated. 
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Step 3. Dissection and Skeletonizing. 
The anterior and lateral jugular veins 
are divided between clamps and ligated. 


6. Closure of the pharynx and upper 
end of the esophagus. 
Insertion of feeding tube before last 


Saw 


Perichondrium intact 


Growth 


Rerichondrivm 
inlact 


Thyrowd cartilage 


Fic. 5. Schematic illustration of the Chevalier Jackson operation for cancer of the larynx involving the anterior 
commissure (Fig. 8). The saw cutting through the cartilage is not allowed to cut into the inner perichondrium. 
This inner perichondrium is elevated by superichondral dissection far enough back to clear the growth and an 
adequate area of normal, as shown in the specimen, Figure 6." 


sutures are put in. 

8. Closure of supporting tissues over 
the pharynx and esophagus. 

g. Buttonholing the skin below the 
wound. 

10. Exposure of the trachea. 

11. Amputation of the larynx by division 
of the trachea. 
12. Suture 

buttonhole. 

13. Insertion of drains. 

i4. Dressing. 

Instruments. Ordinary general surgical 
instruments fulfill all requirements. 

Step 1. Anesthesia. Local anesthesia 
using Infiltration of the tissues of the neck 
is sufficient but the additional use of 
systemic sedatives, avertin or morphine, 
or both, meets with the approval of most 
patients. In addition a few drops of cocaine 
solution in the larynx after the larynx is 
drawn out is useful. | 

Step 2. Incision. A _ high transverse 
or collar incision is made at the level of 
the hyoid notch. This is carried through 
the plastyma and extended laterally as 
far as the sternomastoid muscles. 


of the trachea into the 


The upper and lower flaps are freely 
separated from the underlying muscles. 
If suspicious lymph nodes are noted the 
incision may require extension in order 
to excise the suspicious tissue. The sterno- 
hyoid and omohyoid muscles are divided 
transversely about the level of the cricoid 
cartilage. The isthmus of the thyroid 
gland is divided and the lateral lobes are 
separated from the upper three rings of 
the trachea. The superior thyroid artery 
is dealt with by ligation of the main trunk 
of the artery or of its branches separately. 
The thyrohyoid muscle is divided trans- 
versely over the thyroid membrane and 
the sternohyoid muscle is divided close 
to its attachment to the thyroid cartilage. 
The superior and inferior laryngeal nerves 
are divided. 

Step 4. Opening the Pharynx. The 
thyrohyoid membrane is incised from the 
hyoid bone to the base of the epiglottis. 
A few minims of a 2 per cent solution of 
cocaine may now be injected into the wall 
of the pharynx. The incision through the 
upper part of the thyrohyoid membrane 
is deepened until the pharynx is opened. 
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The epiglottis is then grasped and the 
incision is carried through the adjacent 
mucous membrane about the epiglottis, 
then upward round the superior and ante- 
rior cornu of the thyroid cartilage. The 
base of each is divided and the incision 
through the mucosa is completed, thus 
separating the pharynx and esophagus 
from the larynx. The larynx is now held 
forward in the wound and no blood or 
secretion is permitted to enter the trachea 
by the simple expedient of holding the 
larynx up out of the wound. Ten minims 
of 2 per cent cocaine solution are now 
dropped into the larynx, and the cannula 
of a tracheal tube is introduced. A double 
layer of sterile gauze is laid over the laryn- 
geal orifice. The pharynx is now pulled 
outward and downward as the detach- 
ment of the anterior wall of the pharynx 
is extended downward to the cervical 
esophagus. 

Step 5. Closure of the Pharynx. The 
openings in the pharynx and the upper 
end of the esophagus where they were 
incised to free the larynx are now accu- 
rately closed in the midline by inverting, 
interrupted sutures of fine silver wire, 
fine silk or non-corrosive steel. 

Step 6. Before the final closure a sterile, 
small size Jutte tube is passed through 
the opening into the stomach and the 
proximal end is passed up into the pharynx, 
where it is grasped by an assistant who 
brings the end out of the mouth. Later on, 
this upper end is brought forward through 
the nose. 

Step7. Closure of the Supporting Tissues. 
A second row of interrupted sutures of 
fine silver wire is used to invert still 
further the mucosal edges into the pharynx, 
great care being taken to make an air- 
tight, water-tight closure. After carefully 
closing the mucous surfaces, the exposed 
wound surfaces are sponged with a dilute 
hydrochloric acid solution, sterile instru- 
ments and gloves are substituted for those 
previously used and the wound surfaces 
are dusted lightly with a fine powder 
consisting of two parts of subcarbonate 
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of bismuth and one part of iodoform 
powder. Closure of the pharynx and the 
esophagus should be in a single vertical 


Fic. 6. From a pencil sketch of a fresh specimen show- 
ing the growth isolated in the centre of a wide zone 
of grossly normal tissue. This procedure has obviated 
laryngectomy formerly advocated for growths in 
volving the anterior commissure." 


line. This avoids the great degree of tension 
on the suture line often noted when a 
transverse closure is used. The line of 
suture is reinforced by tacking over it the 
sternohyoid, omohyoid or other muscles 
that may be available. After a very 
extensive block resection for extrinsic 
carcinoma of the larynx it has sometimes 
been necessary to use divided portions 
of the sternomastoid muscles in the lower 
part of the neck; these strips are carried 
forward to the midline where they are 
united to the larynx to obtain a more 
secure closure. 

Step 8. Buttonboling theSkin. The tra- 
cheotomy wound being protected by pads, 
a disc of skin and subcutaneous tissue 
about 3 cm. in diameter is removed in 
the midline just above the suprasternal 
notch. 


Step 9. Exposure of the Trachea. The 
platysma and pretracheal muscles are 
separated with the scissors until the 


isolated part of the trachea is exposed. 

Step 10. Amputation of the Larynx. 
The trachea is then divided obliquely 
from before backward and upward through 
the cricoid cartilage, leaving if possible 
a complete cartilaginous ring consisting 
of the lower border of the cricoid cartilage. 
This of course, is possible only if there 
has been no involvement below the level 
of the cricothyroid membrane. 
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Step 11. Suturing the Trachea into the 
Buttonhole. The trachea is sutured to 


the buttonhole in the skin by silver wire, 


Fic. 


Fic. 7. A malignant growth of this limited extent, size and location, the middle third of the cord, is ideal for laryngo- 
fissure, and proper excision by this route will yield freedom from recurrence in 82 per cent of the cases.'! The 


growth is represented by the solid black. 
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(8) A peculiar type of 


which destroys the entire 
Precancerous conditions, po- 


Fic. 10. 


Fic. 8. In this location, involving the anterior commissure the old operation of laryngofissure will yield about 
45 per cent of cures, not more, because the clipping of the cartilage goes right through the growth. No matter how 
carefully both sides are dissected out the results cannot equal the bloc dissection possible by the modern operation 
illustrated in Figure 5. The latter procedure has yielded 82 per cent of relative cures basing the word cure on 
freedom from recurrence for five years. This result is obtainable in all grades of malignancy."! 

Fic. 9. In eases such as here illustrated the corre sponding arytenoid is involved. Laryngofissure by the technique 
shown in Figure 5 is advisable in malignant growths of the first and second degrees of aggressiveness. In grades 3 


and 4 it ts better to do a laryngectomy.'! 


Fic. 10. In this ease the growth has become extrinsic by extension. The laryngofissure route affords access for 
adequate removal but it is only permissible in growths of types 1 and 2, and even in these the percentage of cures 
is lower than by laryngectomy. In types 3 and 4 no operation seems adequate. We advise roentgen-ray treatment 
by the Coutard technique in such cases. Radium if properly screened and very accurately controlled will also 


vield better results than operation.!! 
or non-corrosive steel wire. The wire is 
tied like silk, not twisted. 

Step 12. Insertion of Drains. Rubber 
tube drains are placed from the divided 
isthmus of the thyroid gland outward to 
the angles of the transverse wound. 

Step 13. Application of dressings is 
done in the usual way. Unlike the dressing 
of laryngofissure a 
gauze should be piled on the front of the 
neck. 


PaRT II 
GENERAL CONSIDERATIONS 


Malignant disease of the larynx is 
encountered in nine forms of the disease. 
(1) Squamous celled epithelioma. This ts 
the most common form constituting about 
98 per cent of the cases encountered. (2) 
Basal celled carcinoma. (3) Glandular 
celled carcinoma. (4) Endothelioma. (5) 
Sarcoma. (6) Malignant osteoma. (7) 


rather thick mass of 


tentially malignant, chiefly keratosis and 
leucoplakia. 

Chondroma. There is encountered, very 
rarely, a kind of chondroma which is of 
very malignant character involving and 
obliterating the laryngeal cartilages so 
that the entire larynx becomes one im- 
mense mass of chondroma, having lost 
all of its anatomical landmarks. In one 
of our cases of this kind it was possible to 
create and maintain a lumen that would 
permit of phonation of a “‘stage whisper” 
character. But in all other cases the efforts 
to maintain a lumen required a continual 
intubation and eventually the growth 
became so large that the removal of the 
entire mass was advisable and was re- 
quested by the patient. Of course, ordinary 
chondromata can be readily excised with- 
out any probability of recurrence and 
endolaryngeal excision can usually be 
adequately accomplished by endoscopic 
means. 
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Precancerous Conditions. Everysurgeon 
with large experience in dealing with 
cancer of the larynx has seen cases that 
can be very properly classified as “‘pre- 
cancerous” however faulty such a word 
may be from a purely scientific, histologic 
point of view.® For example, we have seen 
the entire interior of the larynx covered 
with a leucoplakia. Many of such speci- 
mens show only a leucoplakic condition, 
but in some parts, sooner or later, some- 
times after the lapse of as long as six or 
eight vears, we have found cancer begin- 
ning. That is to say that during the pre- 
cancerous stage the deeper cells have been 
misbehaving but have not yet invaded 
the subepithelial tissues. The condition 
may then be described, metaphorically, as 
a large number of the citizens across the 
border leaving their regular daily routine 
and mobilizing preparatory for invasion.® 
The same thing is true of keratosis. In one 
of our cases James Ewing said: “‘This is 
the stage in which to treat cancer of the 
larynx, not after it gets well advanced.’”® 

In probably all cases of leucoplakia 
and keratosis laryngofissure is indicated. 
We have never yet seen a case of either 
disease requiring total laryngectomy. At 
laryngofissure it is not necessary to remove 
the perichondrium for leucoplakia or kera- 
tosis; the removal of all of the soft tissues 
out as far as the perichondrium is sufficient. 
The result of this modified laryngofissure 
Is most excellent. It is practically always 
curative, and the patient afterwards devel- 
ops a good voice, though sometimes some- 
what roughened. 

Sarcoma and Endothelioma. These are 
rare diseases of the larynx, constituting 
in our experience about 1!5 per cent of the 
cases of malignant disease in this region.'® 
The treatment of both conditions is pre- 
cisely the same as that of squamous celled 
epithelioma. 

Endoscopic Removal of Cancer of the 
Larvnx. This is justifiable in one class 
of case only. When the extreme tip of the 
epiglottis is involved in a very early and 
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very small malignant growth the entire 
epiglottis can be amputated by endoscopic 
means with very good results. There is in 
these cases no reason for sacrificing the 
entire larynx. Invasion of the larynx 
itself is very rare in this kind of growth 
until a very late stage. Very early, however, 
the base of the tongue becomes involved. 
In such cases if any surgery is deemed 
advisable it is the entire base of the tongue 
that must be removed rather than the 
larynx itself. This distinction between the 
epiglottis and the larynx is only for clinical 
purposes; anatomically the epiglottis is 
regarded as part of the larynx. 

Contraindications to Any External Opera- 
tion on the Larynx for Malignant Disease. 
The development of the technique of 
radiation for malignant disease of the 
larynx has reached a point where there 
are a greater number of cases in which 
attempts at curative operation are con- 
traindicated. That is to say that treatment 
by radiation is now relatively so efficient as 
to render it indicated in many patients on 
whom laryngectomy would otherwise be 
advisable. When a patient has cardio- 
vascular disease, tuberculosis, nephritis, 
and especially diabetes, it is in many 
cases advisable to trust to radiation rather 
than to take the risk of a major operation 
like laryngectomy. There is also a certain 
type of patient who is prone to develop an 
irrational condition bordering on mental 
aberration in whom surgical procedures are 
inadvisable unless there is no alternative. 

All of the foregoing considerations do 
not apply to laryngofissure. It is a rela- 
tively minor procedure to which there 
are very, very few if any, contraindications. 
We have a number of times operated suc- 
cessfully upon tuberculous patients and in 
two instances there was a local mixed 
lesion, tuberculosis and cancer, to be 
dealt with in the larynx. Unless a pul- 
monary tuberculosis of the larynx is in a 
very advanced stage it would not con- 
traindicate a laryngofissure for laryngeal 
cancer. 


il 
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LARYNGOFISSURE AND LARYNGECTOMY 
FOR CANCER OF THE LARYNX 


A. Sevection. Laryngofissure 
has advanced to the point where 82 per 
cent of cures can be obtained, provided 
the operation is limited strictly to the kind 
of case to which it is adapted. The herein- 
after described technique of laryngofissure 
has enormously increased the percentage 
of good results that can be obtained in the 
class of case to which formerly laryngo- 
fissure was ill-adapted. In all of the cases 
to which laryngofissure is not adapted 
laryngectomy gives good results. It is 
true that in the cases where laryngofissure 
is adequate laryngectomy could be used 
and would give as good results as laryngo- 
fissure; but the sacrifice of the entire larynx 
in such cases would be as needless as an 
amputation at the hip for a sarcoma of 
the toe. 

The choice of operation is concerned 
with three factors, namely, (1) the location 
of the growth, (2) the extent of the lesion 
and (3) the degree of malignancy. 

Laryngofissure is indicated in early 
intrinsic cancer of limited extent. For- 
merly, the ideal case was limited to a 
small growth in the middle third of the 
cord. At that time growths in the anterior 
commissure were deemed suitable only 
for laryngectomy even when they were 
very small because the technique of 
operation included the dividing of the 
growth in the splitting of the thyroid 
cartilage. The modification of Chevalier 
Jackson (Fig. 7) has, however, brought all 
of these cases back into the group curable 
by the laryngofissure route when the 
growth is not too extensive. 

The same, however, cannot be said of 
extension posteriorly. When the growth 
has reached the posterior commissure the 
leakage down the party wall between the 
pharynx and the larynx is early and 
rapid. Not only is laryngofissure contra- 
indicated in such cases but it may be added 
that even laryngectomy yields very poor 
results. 
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Laryngofissure is to be regarded as a 
route through which cancer may be excised. 
The excision must include the cancer and 
the widest possible margin of normal 
base. 

The classification into intrinsic and 
extrinsic, though based on location, is 
fundamentally explained by the lymphatic 
distribution. All of the lymph channels 
in the interior of the larynx empty into 
two nodes, no efferent vessels have ever 
been demonstrated leading out of these 
nodes. For this reason intrinsic cancer is 
for a long time a strictly local process and 
as such yields a higher percentage of 
cures than is obtained in visceral cancer 
elsewhere in the body. A cancer of the 
larynx is considered intrinsic when it 
involves the vocal cords, the ventricular 
bands, or any part of the interior wall of 
the larynx. When the growth has extended 
up over the upper orifice of the larynx 
involving the aryepiglottic folds, the pos- 
terior commissure, or the base of the 
epiglottis, the process is regarded as 
extrinsic. Intrinsic cancer of the larynx 
is curable in about 82 per cent of the 
cases if of limited extent. Extrinsic cancer 
of the larynx is curable by operation in 
probably not more than 25 or 30 per cent. 
In these extrinsic cases radiation, including 
the use of radium as applied by George E. 
Pfahler and roentgen-ray therapy by the 
Coutard technique, will yield just as good 
results. 

Degrees of Malignancy as Bearing on the 
Choice of Operation. It was recognized 
many years ago that there were various 
degrees of malignancy.** In late years 
this has been reduced to a mathematical 
basis that is sufficiently accurate for 
clinical guidance. We have found that the 
typing classification of Broders, as prac- 
tically applied by Dr. Frank W. Konzel- 
mann, is borne out by the progress of 
the case in almost every instance. 

All four degrees of malignancy are 
curable by laryngofissure provided the 
operation is limited strictly to the ana- 
tomical regions above referred to. The 
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degree of malignancy as concerning the 
choice of operation, applies chiefly to the 
decision as to what is to be done in ad- 
vanced cases that have gone beyond the 
possibility of adequate removal by laryngo- 
fissure and especially to those cases that 
are extrinsic by origin or extension. For 
example, in the case of a growth that 
involves not only the interior of the larynx 
but has extended up over the aryepiglottic 
folds laryngectomy is justifiable if the 
case is graded as type 1 or type 2. If 
typed 3 or 4 it is better not to operate by 
laryngectomy but to treat the patient by 
deep roentgen-ray therapy using the 
Coutard technique. 

In case of the growths that are typed as 
grade 3 or 4 we must adhere very strictly 
to the rule that laryngofissure is adapted 
only to cases in which the malignant 
disease is intrinsic and of very limited 
extent. If extensive even though intrinsic 
any attempt to cure by laryngofissure is 
contraindicated, and total laryngectomy 
should be done. If on the other hand, the 
type is I or 2, laryngofissure may be 
done in cases of much more extensive 
disease; but in no case should removal by 
laryngofissure be attempted even in cases 
graded as 1 if the disease is extrinsic by 
origin or extension. 

Biopsy. Before any operation for malig- 
nant disease of the larynx histologic 
confirmation by biopsy is advisable. It 
must be recognized that conditions here 
are quite different from other regions. 
For example, the loss of a mamma from 
an erroneous diagnosis does not constitute 
a disaster in any way comparable to the 
loss of the larynx. No surgeon could 
wish to have on his conscience the removal 
of a larynx, condemning the patient to 
breathing through his neck for the rest of 
his life, for a condition discovered after- 
wards to be a tuberculosis, for example. 
There is another way in which conditions 
in the larynx are in no way comparable 
to those of other regions in the body, 
namely, the lymphatic distribution already 
mentioned. Diffusion of a cancer by 
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biopsy may be possible in malignant 
disease of the breast, because there is a 
network of lymph channels that lead 
everywhere and anastomose freely. In 
the intrinsic part of the larynx there are 
no efferent lymphatic vessels; consequently 
the taking of a specimen is not followed 
by diffusion. This anatomical explanation 
is abundantly supported by clinical evi- 
dence. No one has ever demonstrated that 
the taking of a specimen in intrinsic 
malignant disease of the larynx has been 
followed by metastases in a greater per- 
centage of cases than in a similar group 
in which biopsy was not done. 

Moreover, biopsy is invaluable as enabl- 
ing the determination, within certain 
limits, of the aggressiveness of the malig- 
nant process. 

SUMMARY OF INDICATIONS FOR LARYNGO- 
FISSURE AND LARYNGECTOMY. Having, in 
the foregoing paragraphs, discussed the 
subject in general we may now come down 
to a brief and concrete statement of the 
indications for each operation. 

Laryngofissure. This operation affords 
operative access to the interior of the 
larynx by splitting the thyroid cartilage. 
It is indicated in intrinsic cancer of 
limited extent and of any type or degree of 
malignancy. In cases in which the anterior 
wall of the arytenoid eminence is involved, 
even though the growth has not yet 
become extrinsic (Fig. 9) laryngofissure 
had better not be done if the malignancy 
is graded as 3 or 4. If, however, the case 
is of grade 1 or 2, laryngofissure is indi- 
cated. In such cases, however, it is 
necessary to remove all of the correspond- 
ing artenoid cartilage. Access by the 
laryngofissure route is ample for this 
procedure. When, however, the growth 
has become even partially extrinsic by 
extension (Fig. 10) it is beyond the limits 
of adequate removal by laryngofissure. 

Laryngectomy. Laryngectomy is indi- 
cated in (a) cases of intrinsic cancer of 
the larynx that have extended so far 
posteriorly that there is a_ probability 
of laryngofissure being inadequate; espe- 
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cially if the growth is of malignant type 
graded as 3 or 4. (b) Extrinsic malignant 
disease of limited extent if of grade 1 or 2. 
If the growth is very extensive of type I or 
2, or if the growth is not extensive but of 
type 3 or 4 radiation is preferable to 
operation of any kind. 

Good surgeons have sometimes regarded 
it as necessary to remove a_ perfectly 
normal larynx in order to obtain adequate 
access to a growth involving the base of 
the tongue or involving the hypopharynx. 
Our experience leads us to believe that in 
all such cases it would be preferable to 
treat the patient by radiation rather than 
to sacrifice a normal larynx. 

B. PREPARATION OF THE PATIENT. Be- 
cause of the impaired elimination during 
the first few postoperative days, the old- 
fashioned preliminary use of a laxative 
seems logical and we advise it in preference 


to an enema notwithstanding modern 
criticisms. It will prevent postoperative 


toxic mental aberration. As to oral prepara- 
tion best results, other things being equal, 
are obtained in operation upon patients 
who are altogether edentulous, even in 
case of lary ngofissure. If the teeth are in 
bad condition, many of them loose and 
accompanied by pyorrhea or gingivitis, 
it is better to remove all of the teeth and 
to wait for complete healing before doing 
the operation. If, however, the mouth 
can be put in good condition by (a) the 
extraction of some of the teeth, (b) the 
filling of those that are carious, (c) 

two-week course of brushing, and (d) 
the use of aseptic washes, an edentulous 
condition is not essential, at least for 
laryngofissure. Of course, in all of these 
matters dependance must be placed upon 
the roentgenologist and the dentist for 
determination whether or not there are 
foci of infection that cannot be satis- 
factory eradicated. For laryngectomy the 
oral preparation is the same as advised 
for laryngofissure, except that the eden- 
tulous condition is even more urgently 
indicated. In the way of general prepara- 
tion the most important things are to 
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have a determination of the blood sugar, a 
study of acetonuria, routine blood study 
and the other general examinations that 
concern the general surgical risk for a 
major operation. In case of diabetes, weak 
heart muscle, nephritis, hypertension, etc., 
postponement until general medical care 
and management have improved the con- 
dition is always advisable. These matters 
should be worked out before biopsy if the 
lary ngologist is reasonably certain the 
lesion is malignant. Local preparation of 
the skin is accomplished in the usual way 
with iodine, followed by alcohol. 

C. PosiTion OF THE TABLE. The table 
top is horizontal. A sand bag is placed 
under the shoulders so as to extend the 
head and raise the front of the neck into 
convex prominence. This must not be 
overdone if it causes dyspnea. This posi- 
tion is used for both laryngofissure and 
laryngectomy. 

D. AFTER-CARE. Following Laryngofis- 
sure. If a dressing has been put on, it 
can usually be dispensed with about the 
fifth or sixth day. Of course, internal 
healing has not taken place within such a 
short time. Usually three or four weeks 
are required when the perichondrium is 
removed. In the operation upon leuco- 
plakia and keratosis not yet manifesting 
cancer, the perichondrium not being re- 
moved permits of healing of the soft 
tissues within a week or ten days. Primary 
union of the skin is to be expected. After 
laryngofissure it is usually advisable to 
have the patient sit up the day after 
operation and to get him out of bed for a 
few hours on the third day, preferably 
during the evening as this conduces to 
better rest at night. Sedatives are ob- 
jectionable for reasons elsewhere herein 
stated. The patient should be instructed 
not to turn his head because of the twisting 
of the neck. He should turn the head and 
shoulders together. 

After-care Following Laryngectomy. The 
constant attendance of a nurse is necessary, 
night and day. There should be a sterile 
table in the room with a laryngoscope, 
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bronchoscope, batteries, cords, laryngeal 
and bronchial forceps, and a bronchoscopic 
aspirator. These should be in good order, 
sterile and promptly available for emergen- 
cies. When all of the signs point to a 
postoperative pneumonia, the operator 
should call in the bronchoscopist. In nearly 
all cases it will be found that the supposed 
pneumonia is an obstructive atelectasis 
which can be quickly cured by broncho- 
scopic aspiration, supplemented if nec- 
essary by removal of crusts with the 
bronchoscopic forceps. A dressing table 
should be kept in the room at all times 
in addition to, and separate from the 
bronchoscopic table. The tray should 
contain the usual aseptic equipment, an 
extra tracheal cannula, scissors, scalpels, 
dressing forceps, probe, hemostats, solu- 
tions, etc. 

Unless cardiac conditions contraindicate 
the patient should be raised high in bed 
the day after operation and he should sit 
up on the third day unless the fever is 
high. He should be cautioned not to rotate 
his head independently of the shoulders; 
both should rotate together so as not to put 
any tension on the various layers of the 
sutured tissues. The patient should be 
requested not to swallow, though it is 
humanly impossible for the patient to 
carry out this instruction absolutely. It 
will help him greatly if the nurse remove 
the secretions from the mouth at frequent 
intervals with the aspirator. The patient 
may be supplied with gauze with which 
he absorbs the accumulated secretions 
in the mouth. 

Feeding is very satisfactorily accom- 
plished by means of the nasal feeding tube. 
Great care is necessary to see that the 
patient gets a fully balanced ration in- 
cluding fruit juices and vegetable soups 
properly prepared to go through the feed- 
ing tube. Each feeding should be followed 
by a cupful of water; the patient will be 
all the better for the extra fluid and besides, 
the water thus given will help to keep the 
feeding tube clear of obstruction. If it 
should become obstructed it should be 
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replaced by a fresh tube. 

CompticaTions. Following Laryngofis- 
sure. Serious infection and the so-called 
phlegmonous type of inflammation is 
almost unknown after laryngofissure on 
a patient with a properly prepared mouth. 
Occasionally, however, there is slight 
necrosis of the edges of the divided carti- 
lage anteriorly that retards healing over 
the raw surfaces of the divided cartilage. 
More or less fungation is usually present 
in such cases because of the relatively 
slow and poor reparative processes of 
cartilage. The exuberant granulations may 
project into the larynx sufficiently to 
obstruct the airway, and when they do it 
may be necessary to excise them through 
the direct laryngoscope. Occasionally, a 
sequestrum of cartilage is detached inter- 
nally and coughed out. If a loose piece is 
noted it may be well to remove it by direct 
laryngoscopy; but as a rule we prefer to 
wait the casting off of the sequestrum. 
A sequestrum almost always consists of 
the ossified part of the cartilage. In some 
cases a small purulent accumulation occurs 
under the skin incision and evacuation is 
required. In such cases it is, of course, 
necessary to maintain drainage; but as a 
rule it can be accomplished without the 
insertion of any drainage material into 
the wound; or, at most, not far in. 

Complications Following Laryngectomy. 
There is always more or less of suppurative 
inflammation. This adds but little to the 
risk if free drainage is maintained. As 
soon as granulations form in such areas 
as do not unite by first intention, the 
granulations protect the tissues from infec- 
tion. A very frequent change of dressing 
is advisable. The flow of secretions from 
the wound is absorbed on, and taken 
away by dressings frequently changed. 
It amounts to a washing of the wound, 
provided it is not allowed to stagnate and 
furnish incubation material for bacteria. 
This plan of very frequent dressings 
reduces the septic risks to a minimum. 

Sterile water may be injected through 
the drainage tube, to irrigate the wound. 


16 American Journal of Surgery Jackson & Jackson—Larynx Disease 


Fresh tubes are inserted at the daily 
dressings. 

Obstructive pulmonary atelectasis is 
one of the most frequent complications. 
It is quickly relieved by slipping a small 
catheter down the trachea and attaching 
to it the negative pressure side of an 
aspirator to draw outward the thick mucus 
and muco-pus that has accumulated. Some- 
times this muco-pus contains blood which 
forms crusts that are sufficient to asphyxi- 
ate the patient if not removed. Pneumonia 
is one of the rarest complications; nearly 
all of the cases formerly supposed to be 
pneumonia were really cases of unrecog- 
nized atelectasis. Septic mediastinitis is 
exceedingly rare. The unjust condemna- 
tion of the one-stage operation was due to 
imperfectly maintained drainage and un- 
frequently changed dressings. With a 
frequent change of dressings (a number of 
times daily) and proper vigilance in main- 
taining drainage, during the first four or 
five days, extension of septic processes 
through the layers into the mediastinum 
is a very rare complication. At the end of 
five days all layers are sealed. Postoperative 
hemorrbage is very infrequent with careful 
hemostasis and especially with the means 
that we now use for the prevention of 
sloughing by properly placed drains. Hic- 
cough is sometimes quite distressing to 
the patient. The best means of stopping 
it, is to divert the patient’s attention and 
thought into other channels instead of 
allowing him to wait in intense anticipation 
of the next hiccough. Sometimes the change 
of dressings or a change in the position of 
the feeding tube will help. 

In patients with pulmonary tuberculosis 
the wound may become infected with 
tubercle bacilli. When it does, healing is 
arrested, healthy granulations disappear. 
In such cases the local use of iodoform 
is fully justified. | 

E. Enp-resutts. Following  larvngo- 
fissure, after healing has taken place the 
unremoved cord is apparently normal. 
Opposite it there is of course, a deficiency 
in tissue corresponding to the amount of 
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tissue removed at operation. Soon there 
develops, however, an adventitious cord 
that replaces the lost cord. It does not 
have the power of tension but it is always 
tense enough so that, when the normal cord 
approximates the adventitious cord, they 
both vibrate and a very satisfactory tone 
is produced. The patient never at anytime 
loses his whispered voice so long as air 
passes upward through the mouth. At 
the end of a few years mirror inspection of 
the larynx reveals a condition surprisingly 
little different from normal. Miuinisters, 
attorneys and even public speakers are 
able to carry on their work. Laryngeal 
stenosis is rare after laryngofissure; a 
rating of permanent total disability exceed- 
ingly so. 

After laryngectomy the patient is aphonic 
because no air goes through the mouth 
if the trachea has been stitched to the skin 
of the neck and the pharynx completely 
shut off. Sometimes a little passage for air 
is intentionally left by the surgeon or a 
small gap may remain ununited. In either 
case a whisper is present, words being 
formed by the moulds of speech, mouth, 
palate, tongue and lips. To leave such 
an opening invites complications; but 
sometimes a good result is obtained. 
Ordinarily however, the patient must 
depend upon the lip reading by the family 
until the time comes when he can make a 
sound with swallowed air. The knack of 
doing this is quickly acquired by some, 
slowly by most and never by a very few. 
In some cases most remarkable smoothness 
and loudness of speech are developed; 
even to the extent that no one unfamiliar 
with the shorter breathing periods neces- 
sary for this pharyngeal type of speech 
would believe the patient had no larynx. 
The patient must avoid dusty atmosphere 
and should wear a filtering piece of gauze. 
He will promptly drown if he attempts to 
swim. A rating of total disability is often 
justified after laryngectomy. 

Recurrence takes place in about 18 per 
cent of the cases after laryngofissure; in 
about 40 per cent after laryngectomy. 
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As a rule the roentgen ray by the Coutard 
technique is better for the recurrence than 
another operation. 

Radiation for Malignant Disease of the 
Larynx. In recent years there has been 
great improvement in the technique of the 
treatment of malignant disease of the 
larynx by radium and by the roentgen ray. 
In the early days the most deplorable 
cases were seen. Recurrences were the 
rule and a satisfactory result the exception. 
Perichondritis that completely obliterated 
the larynx, destruction of tissues and 
sloughing erosions that opened into the 
great vessels reduced the patient to breath- 
ing through his neck and taking his 
nourishment through a gastrostomy tube. 
Along with this went a fearful degree of 
toxic depression. All of this has been 
changed by the perfect control with which 
the modern radiologist applies his therapy. 
This great nicety of control is necessary 
in treating the larynx for the reason that 
the laryngeal cartilages are exquisitely 
sensitive to overdosage of radiation. The 
slightest excess will start perichondritis 
and necrosis that at best will require a 
year or two for disappearance and by this 
time there may be recurrence. The radiolo- 
gist of today understands this perfectly 
and he no longer burns the cartilages. 
Consequently we are turning over to him 
with great confidence certain cases of 
cancer of the larynx in a curable stage, 
whereas formerly we felt justified in 
referring to him hopelessly inoperable 
cases only. 


PALLIATIVE TREATMENT OF CANCER 
OF THE LARYNX 


Notwithstanding the best efforts of the 
medical profession patients continue to 
arrive with hopelessly incurable cancer 
that has started in the larynx. In most of 
such cases palliative tracheotomy will be 
required. Treatment by radiation has 
seemed to us to be advisable in any case 
that is not hopelessly gone into a state of 
terminal cachexia. If palliative tracheotomy 
is not required before, it will be required 
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very soon after the treatment by radiation 
is commenced. Extension to the hypo- 
pharynx and even the cervical esophagus 
will prevent the patient swallowing. In 
such cases gastrostomy is necessary unless 
the patient is to be allowed to die of hunger 
and thirst. While it may seem to be 
prolonging the agony we feel that no 
patient should be allowed to asphyxiate 
for want of a tracheotomy, nor to die of 
hunger and thirst for want of a gas- 
trostomy. The viewpoint of the patient and 
his relatives of course, is to be taken into 
consideration under these circumstances. 

Prophylaxis. It is of course, impossible 
to do very much in the way of prevention 
of cancer inasmuch as we do not yet know 
its cause. But the advanced and hopeless 
stages of cancer can be prevented. The 
most important means toward this end is 
to bring about a full realisation on the 
part of the public and the general practi- 
tioner that chronic or intermittent hoarseness 
of even only a few weeks’ duration means 
cancer until it is proved otherwise by 
every diagnostic means we possess. If this 
were fully recognized, 82 per cent of the 
patients with cancer of the larynx could 
be cured; the patient’s life could be saved, 
and moreover, he would have a good voice 
and be economically just as useful as 
ever; this applies only to laryngofissure 
in suitable cases. As to laryngectomy, it 
may be said that while breathing through 
the neck for the rest of a patient’s life is 
better than to die of cancer, the condition 
after laryngectomy is not to be compared 
with the relatively normal condition of a 
patient who has had a laryngofissure for 
early intrinsic cancer of the larynx. Only 
about 1 per cent of the cases of laryngeal 
cancer get past this very desirable period 
of operation without hoarseness; because 
fully 98 per cent of the intrinsic cancers 
start in or very close to a vocal cord. 
About 2 per cent start in regions so remote 
that hoarseness comes later; but even In 
these cases it is rarely so late as to be 
incurable by laryngectomy. 

[For References see p. §2.| 


MANAGEMENT OF PAROTID TUMORS 


Cavin B. STEWART, M.D. 
Physician in Charge Radium Therapy, Steiner Cancer Clinic 
ATLANTA, GA. 


PART I Quimby’s! calculation will be found helpful. 
I 

A. The purpose of surgery in parotid 2. Larger tumors which do not extend 

tumors is to prevent, or remove parotid beyond the parotid capsule may be re- 


» 
ODOC CGAYZE 
. p Fic. 2. Cross section of parotid tumor bed. 


moved best by total extirpation of the 

R “ parotid gland. Radium again may be used 

but several tubes will be more effective 

rere than a single tube in radiating this large 
ak area. The bleeding is considerably decreased 
ie if the external carotid is ligated at the 
beginning of the operation. It is well to 
separately ligate the external maxillary 
and no harm is done if the lingual and 

J occipital are also ligated separately. 

The facial nerve can not be saved with- 
out greatly decreasing the chances of cure. 
Hence no effort is made to expose and save 

malignancies and obtain a more desirable _ this structure in these cases. 

position for irradiating the tumor bed. 3. Parotid tumors with cervical metas- 

B. The extent of the operation must tases are preferably treated in two stages, 
vary with the size of the neoplasm. A the tumor being cared for as described in 
general anesthetic is always preferred. (2) and the neck left for subsequent opera- 

1. Small freely movable tumors are best tion. During this delay external radiation 
removed by a liberal, horizontal incision by means of high voltage x-ray and 
and the tumor excised with some normal  g¢casionally by the insertion of gold filtered 
tissue about it. This space is packed with ;adon are very worth while. The amount of 
iodoform gauze in the center of which Is_ y-radiation will varv with one’s decision 
incorporated a tube of radium, this being ag to the future procedure. It is unwise 
heavily filtered, using 1 mm. of platinum to damage the skin severely if the neck 
or Its equivalent. (Figs. 1 and 2.) The dose ‘Quimby, E. H. Physical factors in interstitial 
should figure 10 skin erythema doses at the radium therapy. Am. J. Roentgenol. e» Rad. Therapy, 
junction of the wound with the gauze. 33: 307 (Mar.) 1935. : 
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Fic. 1. Radiation of parotid tumor bed. 


New Series Vor. XXX, No. 1 Stewart 
glands are entirely operable. However, 
if there remains considerable doubt it is 
probably safer to give divided doses of 


Fic. 3. Colored female, aged forty-two; tumor growing 
for three years. Removed 1934. Diagnosis: mixed 
tumor. Parotid fistula for eight months, now healed, 
but patient is suffering from tuberculosis. 


deep therapy x-ray to the point of skin 
damage. This to be reenforced by radium 
implants in persistent areas. 

4. Enormous tumors involving the side 
of the face and the neck may at times be 
radically removed. However, when they 
are beyond surgical help, or when the 
patient refuses surgery, radiation is of 


value as a palliative agent. Ahlbom? 
reports many cases controlled in this 
manner. 

SUMMARY 


A. All tumors of the parotid are treated 
as malignant until proved microscopically 
to be otherwise. 

B. Surgery is the chief reliance in the 
care of these tumors which are, as a rule, 
mixed in their pathology. 

1. The extent of the operation will vary 
with the size of the tumor. 

2. An external carotid ligation is a safety 

2 Ahlbom, H. E. Mucous and salivary gland tumors. 
Acta Radiologica, Suppl. xx111, p. 394. 
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measure worth using at the beginning of a 


difficult parotid operation. 


C. The preoperative use of x-ray is 


Fic. 4. Parotid swelling for twenty-four years, but as 
yet has not submitted to operation. 
occasionally employed. The use of radium 
in the wound I consider very logical in 
discouraging recurrences. (a) An occasional 
recurrence has been successfully controlled 

by radium implants. 


PART II 


In 39 cases in our series at the Steiner 
Cancer Clinic (Table 1) males and females 
were about equally affected; the age 
incidence varied from twelve months 
(this case is not authentic as no tissue was 
studied) to seventy-five years (Fig. $). 
There were 34 white patients to 5 colored. 
The disease is famous for its long duration 
with an average in this group of over ten 


TABLE I 
GROUPING OF 39 PAROTID TUMOR CASES 
Small movable tumors 9 
Large tumors 23 
With nodes 4 
Inoperable tumors. 3 


4 » 
1 
| 


20 American Journal of Surgery Stewart 
years before reporting for treatment, the 
shortest duration being two and one-half 
months, the longest twenty-four years. In 
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information on 17 cases from six months to 
ten years after treatment. Ten are free of 
disease. One patient, free of recurrence two 


30. 
20 
12 
109 
oO 
@ 10 2 3 ~ 5 60 70 50 
Fic. 5. Age incidence. 


spite of this, only 3 cases were considered 
inoperable. Only 4 had cervical metastasis, 
while 23 presented large local tumors, and 
g were small freely movable nodules. 
Of the 29 cases studied pathologically 
18 proved to be malignant. 


TABLE 
Cases 
Benign cysts......... 
Mixed tumors........... 12 
Mixed tumors with malignant change 8 
Malignancy 


Total pathological specimens...... 20 
Treated for palliation without biopsies 2 
Refusing therapy or referred elsewhere 8 


39 


Our patients have not taken their disease 
seriously as demonstrated by the fact that 
8 did not return for treatment (Table 11), 
and that 12 more failed to return after 
having their tumor removed. We have 


years, died of heart disease. One is living 
with an untreated large tumor. One died 
of metastasis to the pleura but had skull 
extension at operation two years previ- 
ously. Two are living with inoperable 
recurrences. Two died with recurrence 
during the first year. 

Complications: We have many permanent 
facial nerve injuries; these we think are 
unavoidable in doing a complete removal. 
Fistulae of the parotid has occurred in 
3 cases—one healed in two months; one 
in three months; the other, in a victim of 
tuberculosis, drained eight months. Recur- 
rence is not uncommon; 10 had recurrent 
tumors on their first visit to the Clinic; 
3 of these have recurred under our care. 
None of our primary cases are known to 
have recurred, except perhaps two, these 
having died under six months after opera- 
tion. I am inclined to consider these incom- 
plete removals rather than recurrences. 
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RESECTION OF THE UPPER JAW FOR CARCINOMA 


F. m.D., F.A.C.S. 


Associate Attending Surgeon, St. Luke’s Hospital 


NEW YORK CITY 


ESECTION of the upper jaw is 
seldom undertaken except for ma- 
lignant tumors and these fortu- 

nately are not very common. For this 
reason familiarity with the procedure is not 
soon acquired except by surgeons working 
in large clinics devoted to the treatment of 
malignant diseases. Frequently there are 
good reasons why patients cannot go to the 
large centers for treatment. Few are able 
to remain near such centers or to make 
frequent trips for the repeated observations 
which are so necessary. It is important, 
therefore, that surgeons generally should be 
acquainted with the technical procedure so 
that patients coming under their care may 
receive proper treatment. 

At best, resection of the upper jaw Is a 
serious operation, both with regard to its 
immediate risks and with respect to the 
subsequent disability. Before an operation 
of such consequence is undertaken, there- 
fore, two points should be settled as 
definitely as possible. There should be, 


first, histological proof of the character of 
the tumor, and second, determination of 


its operability. 

As a rule, tissue for microscopic examina- 
tion is readily obtainable. Frequently the 
tumor is protruding into the nasal cavity 
or through some wall of the maxillary sinus. 
If this is not the case tissue may be 
obtained by exploring the sinus. This is 
usually done by way of the mouth through 
an opening made in the canine fossa. If 
possible the specimen should include ad- 
jacent normal tissue and be of sufficient 
size to permit a satisfactory examination. 
A bit of necrotic tissue from the center of 
the mass may be of no value. The theoreti- 
cal possibility of producing metastasis 
of such a tumor must be disregarded. 


Carcinoma of the maxillary sinus shows 
relatively little tendency to metastasize, 
particularly while it is still in the operable 
stage. 

Operability depends upon whether the 
growth can be completely extirpated. 
Anything short of complete removal or 
destruction of the growth is a failure, and a 
failure of this kind may be worse than no 
operation at all. Prompt recurrence with 
its unpleasant consequences is certain. A 
thorough effort should be made through 
x-rays and by all available means to 
determine operability before operation is 
undertaken. Absolute conclusions, how- 
ever, are not always possible, and before 
denying treatment the inevitable result of 
the untreated disease should be given full 
consideration. If there appears to be a 
reasonable chance of cure, the patient 
should have the benefit of that chance. The 
surgeon has a genuine responsibility and 
in making a decision he should not be too 
conscious of his statistics. 


OPERATION 


Equipment. If an operation is to be 
undertaken it should be as orderly and 
simple as possible. In addition to the 
ordinary instruments little is necessary 
except an assortment of wood-carver’s 
chisels with slanting edge, a wooden mallet, 
periosteal elevators, and a_ raspatory. 
Small hemostats of the mosquito type are 
desirable. Colonic oil-ether as an anesthetic 
has many advantages. 

Position. On the operating table the 
patient’s shoulders are placed a little higher 
than the head so that escaping blood will 
tend to pool in the nasopharynx and not 
be aspirated. 
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Division of Soft Parts. An incision nostril to the mid-point of the upper lip, 
through the skin is then made beginning and then vertically downward to the 
directly below the inner canthus of the inferior margin of the lip (Fig. 1 A). It is 


B 


Fic. 1. a. Skin incision is indicated by heavy line which crosses course of angular artery. When necessary incision 
may be projected laterally from its upper end along inferior orbital margin. It is better to omit this extension, 
if possible, in order to avoid edema of lower lid. B. Heavy line shows incision through lip and along gingivo- 


labial fold. 


Fic. 2. Maxilla is shown with soft parts reflected. Lines 1, 2, 3, and 4 indicate positions and order of bone inci- 


sions: c. Anterior aspect. p. Inferior aspect. c’. Position of chisel relative to bone surface. 


better to outline the incision superficially 
at first and then gradually deepen it until 
contact is made with bone along the whole 
course of the incision. If this is done care- 


eye at the level of the inferior orbital 
margin, following the angle between the 
skin of the nose and cheek, passing trans- 
versely along the inferior margin of the 


j 
, 
A 
at t} ALIN 
| \F 
Cc D 


New Series Voit. XXX, No. 1 


fully the larger blood vessels can be identi- 
fied and clamped before they are cut. 
Cortical bone is laid bare by reflecting 
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process opposite the last molar. It is 
perhaps better, however, not to disturb the 
tissue containing the vessel at this stage of 


Fic. 3. £. Maxillary defect packed with gauze. r. Wound closed. 


periosteum with the raspatory. With the 
incision thus carried to its full depth the 
infra-orbital margin near the lacrymal 
incisura, the nasal incisura, and the anterior 
maxillary suture are fully exposed and the 
upper lip is completely divided. An incision 
is then made along the labio-alveolar angle 
of the mucous membrane of the mouth 
(Fig. 1 B). This completes the outline of 
soft parts overlying the maxillary bone. 

If the anterior wall of the maxilla has not 
been broken by the tumor a subperiosteal 
reflexion of the soft parts is continued 
above until the zygomatic bone is exposed 
as far back as the lateral orbital margin and 
below until the infratemporal surface of 
the maxilla is exposed as far back as the 
lateral lamina of the pterygoid process of 
the sphenoid (Fig. 2 c). 

The mucous membrane and soft parts of 
the hard palate are then incised along a 
line parallel to the median palatine suture, 
but about 0.5 cm. away from it toward the 
tumor side. At the posterior margin of the 
palatine bone the incision is directed 
laterally, separating the soft palate from 
the hard. The greater palatine artery may 
be found and ligated as it emerges from its 
foramen in the hard palate near the alveolar 


the operation because in all probability the 
artery will be ruptured later during the 
evulsion of the bone and will require a 
second ligation. 

Division of Bone. The entire maxilla 
has now been exposed and is ready for 
removal. Its skeletal attachments are cut 
at the points and in the order indicated by 
numbers in Fig. 2 c. Wood carver’s chisels 
with slanting edges are used to cut the 
bone because they produce less direct 
impact against the skull than the ordinary 
straight-edge chisels. The hard, thick 
zygoma is cut first (Fig. 2 c, 1). The chisel 
is held with the pointed tip uppermost so 
that the receding edge as it is driven against 
the surface of the bone tends to slip out of 
the groove which is being cut (Fig. 2 c’). 
If the sharper angle is used against the 
bone it may slip into the underlying soft 
parts and produce troublesome hemor- 
rhage. After the zygoma has been cut 
through, the chisel may be left in place 
where it acts as a hemostatic agent. 

With a second chisel the frontal or nasal 
process of the maxilla is cut across between 
the medial inferior orbital margin and the 
upper portion of the nasal incisura or 
piriform opening (Fig. 2 c, 2). Care is taken 
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to cut only the bone. The underlying 
mucosa is left as nearly intact as possible 
to avoid bleeding. The second chisel like 
the first may be !eft in place to assist in 
hemostasis. 

With a third chisel the anterior alveolar 
process is cut across between the floor of 
the nose and the central incisor space on the 
side of the lesion (Fig. 2 c, 3). This chisel 
is likewise left in place. With a fourth 
chisel the hard palate is cut longitudinally 
from the alveolar process to the soft palate. 
This cut in bone is made about 0.5 cm. from 
the midline on the tumor side (Fig. 2 pb, 4). 

Evulsion of Maxilla. With the comple- 
tion of the palatal incision all of the major 
supports have been released. A little prying 
with the chisels usually completes the 
skeletal detachment of the maxilla, but 
occasionally it is necessary to use a small 
chisel on the inferior orbital plate and at 
the sphenopalatine junction. The postero- 
lateral bridge of soft parts containing the 
greater palatine artery is divided with the 
knife or scissors and the artery immediately 
controlled. Smaller bleeding points have 
been made accessible by removal of the 
bone and offer little difficulty. 

Closure of Wound. The defect is packed 
with gauze which is left for a few minutes 
until oozing ceases. The temporary packing 
is then removed. If there is no bleeding the 
cavity may be filled with a gauze tampon 
covered by rubber dam. If there is con- 
siderable oozing a long strip of uncovered 
gauze is inserted (Fig. 3 £). The strip is 
packed first into the more remote recesses 
and the cavity is gradually filled from the 
infra-orbital region toward the defect in 
the hard palate. In this way the gauze can 
be removed through the palatal defect 
without difficulty and without much pain. 
This packing remains in place for forty- 
eight hours and is then changed. Closure of 
the external facial wound is made with 
interrupted silk (Fig. 3 F). 

If the operation is carried out methodi- 
cally, carefully and without haste, the loss 
of blood is small and it is not a particularly 
shocking procedure. 


MacFee—Jaw Resection 


OcTOBER, 1935 


Modifications of the Operation. The 
operation just described which is by no 
means new may be regarded a:, the basic 
type. Modifications in the distribution of 
the disease call for modifications in its 
operative treatment. Not all of these can 
be enumerated but some of the more 
important ones may be briefly considered: 

1. If the tumor has arisen in the floor of 
the sinus and does not fill its upper portion, 
it may be possible to preserve the inferior 
orbital plate which is important as a 
support for the orbital contents. In such a 
case the bone incision is carried trans- 
versely beneath the inferior orbital margin 
instead of across it. 

2. If it is necessary to remove much of 
the inferior orbital plate, the eye tends to 
drop to a lower level causing diplopia. 
There is also a real danger of corneal 
ulceration due to inability to completely 
close the lids. These difficulties may be 
overcome to some extent by suturing a flap 
of adjacent temporal muscle across beneath 
the orbital contents as described by KGnig.? 
Another means of supporting the eye has 
been suggested by Huet and Renard.? They 
advocate suturing the lower lid to the upper 
after the opposing margins have been 
scarified to produce adhesions. This proce- 
dure is carried out several days before the 
maxillary resection. The lower lid and the 
eye are thus supported to a considerable 
extent by attachment to the upper lid and 
may be held in place for several weeks or 
months until cicatrization of the wound 
is complete. The lids are then separated 
very simply by dividing the adhesions 
between them. 

3. If the ethmoid cells are involved in 
the disease, clean surgical removal con- 
ducted entirely outside of tumor becomes 
a practical impossibility in most cases. It Is 
usually necessary to destroy or devitalize 
the tumor tissue with cautery or endo- 
therm and remove it piecemeal. On account 
of the proximity of the brain all destructive 
agents must be used in this region with 
caution. The cribriform plate may be 
involved and in any case it is thin and 
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vulnerable. Rupture of the meninges with 
leakage of cerebrospinal fluid is very likely 
to produce a fatal meningitis. 

4. Invasion of the orbital contents 
usually requires removal of the eye as well 
as its supporting tissues. If the disease 
extends to the region of the orbital fissures 
and the optic foramen intracranial in- 
volvement is probable and the condition is 
virtually hopeless. 

Rupture of the bony wall of the sinus 
at any point with invasion of adjacent 
tissue calls for inclusion of the involved 
area with a surrounding zone of healthy 
tissue when that is possible. Deep extension 
into the pterygopalatine fossa, along the 
pharyngeal walls, or into the cribriform 
region of the ethmoid virtually precludes 
the possibility of a cure. Invasion through 
the anterior or inferior walls, however, is 
not of itself incompatible with successful 
treatment. 

6. Involvement of the cervical lymph 
nodes from cancer of the upper jaw is an 
infrequent complication but it may occur, 
especially when there is involvement of the 
skin or of the buccal mucosa. By the time 
nodes are involved the local lesion is likely 
to be inoperable. If the local tumor is 
operable it should be dealt with first. The 
cervical lymph nodes may then be excised 
in the manner described by Semken.* 

If it is not the purpose of the operator 
to ‘oie mainly upon surgical extirpation, 
the foregoing procedure may be modified 
according to requirements. If radiation, or 
electrocoagulation or a combination of 
these methods is preferred the complete 
resection is often not done. A part of the 
bone sufficient to permit approach is 
removed and the tumor is attacked through 
this opening. Some surgeons, however, 
make use of the wide open operation for 
radiation or electrocoagulation. 


POSTOPERATIVE CARE 


Until the patient regains full conscious- 
ness he should be kept well over on the 
unaffected side with the head low enough 
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to permit drainage by gravity from the 
mouth. This will lessen the chance of 
aspirating a part of the discharge. During 
the first twenty-four hours the patient 
should have at least three litres of fluid. 
This may be administered in part as rectal 
instillations of tap water. The remainder 
can be given by hypodermoclysis or 
intravenously as physiological saline solu- 
tion to which 50 grams of glucose have been 
added. With an adequate supply of fluid 
there is much less danger of shock and the 
complications which arise from deficiency 
of tissue fluids and blood volume. 

Nutritive fluids are at first given through 
a small rubber tube of the Rehfuss or 
Levine type introduced into the stomach 
with the external end brought out through 
the nostril. After a few days the patient is 
usually able to swallow if the sinus cavity 
is well packed. After the first forty-eight 
hours the packing should be changed 
daily. 

Due to infection and sloughing there is 
always a profuse, foul discharge which lasts 
several days. The patient can expel this 
better if he is permitted to sit upright in 
bed. The discharge can be minimized by 
daily irrigations. As soon as he is able to do 
so the patient should be permitted to get 
out of bed and walk about the room. This 
is frequently possible within three or 
four days after operation. 

When healing is complete the maxillary 
defect can be bridged or filled with a dental 
appliance which must be made by a dentist 
trained in maxillodental prosthesis. With 
such a device, speaking and the manage- 
ment of food and drink become approxi- 
mately normal. 

Inspection for possible recurrence should 
be conducted at regular intervals, every 
month for the first year, every two months 
for the second year, every three months 
for the third year, and so on until the fifth 
year is passed. For the sixth year and after- 
ward inspection every six months is 
sufficient. If a suspicious area is seen it 
should be subjected immediately to biopsy 
and adequately treated if found malignant. 
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PROGNOSIS 


The number of patients who die as the 
result of upper jaw resection or its com- 
plications varies considerably. the 
statistics collected by Holmgren‘ the 
mortality ran from 2 to 32 per cent. A 
great deal depends upon the condition of 
the patient and the circumstances of 
treatment. 

The number of patients who remain well 
after purely surgical extirpation of the 
upper jaw is disappointing. By an unusually 
radical procedure which involved removal 
of the orbital contents Holmgren out of 
13, cases had 4 patients who were symptom- 
free from four and one-half to seven years 
after operation. In general, however, pessi- 
mism in regard to the effectiveness of 
surgery appears to be widespread. A 
number of surgical cures have been re- 
ported, but no large series of cases treated 
by surgery alone and under the same condi- 
tions is available. Definite conclusions as 
to the actual value of straight surgery, 
therefore, are not easily arrived at. 

Unsatisfactory experience with purely 
surgical measures in the treatment of 
maxillary cancer has led in some cases to 
the adoption of additional means of 
therapy. The cautery was advocated at one 
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time by Bloodgood,* New,® Ochsner,’ and 
others, but has now been largely abandoned 
in favor of the endotherm. Radium and 
x-rays variously applied have been added 
to the armamentarium and are used to 
whatever degree the operator trusts their 
efficacy. Johnson,* Quick,® Sharp,” and 
Houser'! apparently regard surgery as 
useful mainly in obtaining exposure of the 
tumor for radiation and for drainage 
of septic material. Greene,!? Barnes,'* 
Pichler'? and Hautant,!> however, accord 
surgery a greater share of importance in 
the combined treatment. 

Electrocoagulation within recent years 
has come into increasing favor as a method 
of treatment. Its advantages have been 
emphasized particularly by Holmgren,‘ 
Ohngren,'® Harmer” and New,'* who have 
had wide experience with malignant tumors 
of the upper jaw. 

In most of the large clinics of the world 
all of these agencies are now used in 
varying combinations and proportions. A 
surgical procedure of some kind is a neces- 
sary part of any form of therapy. Acquaint- 
ance with the local surgical anatomy and 
methods of obtaining exposure is, therefore, 
an essential prerequisite of all who under- 
take the treatment of maxillary cancer. 
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UNILATERAL BLOCK RESECTION OF THE LYMPH NODES 
OF THE NECK FOR CARCINOMA* 
FiscHEL, M.D., F.A.C.S. 
Associate Professor of Surgery, St. Louis University School of Medicine 
ST. LOUIS, MO. 
HE purpose of this radical operation _ toid process, passes forward a fingerbreadth 


is to remove in so far as it is possible below the angle of the jaw and continues 
all lymphatic tissue which may con- over the body of the hyoid bone beyond 


a Fic. 1. Position of head and neck, and skin skin incisions. A-s begins posterior to mastoid process, passes a finger- 
: f breadth below angle of jaw and is continued to beyond midline over body of hyoid bone. c-p is carried almost 
vertically downward, curving at a convenient point outward across clavicle toward acromion process. 


tain cancer cells metastatic from a primary the midline. The vertical incision starts 
lesion located somewhere above the hyoid below the angle of the jaw, crosses the 
bone. anterior margin of the sternocleidomastoid 
| muscle at a variable point and, about 
CatATS Tees 3 cm. above the clavicle, begins the out- 

A “T-J” incision is made as follows: ward curve which is extended as far as 
The horizontal arm begins over the mas- necessary toward the acromion process of 


* From the Surgical Services of Barnard Free Skin and Cancer Hospital and the Jewish Hospital, St. Louis. 


2” 


| ide 
+ 
— \ 
+, 
¢ 
aa 
= 


28 American Journal of Surgery Fischel Lymph-node Resection 


the scapula. Having first outlined these 


long incisions by shallow cuts the lines 


are deepened carefully until the deep 
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muscle and outward from this point just 
above the upper border of the clavicle to 
the trapezius muscle. It is well to ligate the 


( 


ths» 


ref 


Fic. 2. Skin flaps, including platysma muscle, widely reflected. a, parotid salivary gland. B, external jugular vein. 
C1, C2, C3, cutaneous branches of cervical plexus. 


fascia can be identified. Now the skin flaps 
which contain the platysma myoides mus- 
cle are reflected until the anterior and 
posterior triangles of the neck are fully 
exposed. The external jugular vein comes 
into view but is not damaged during this 
procedure. All bleeding points are caught 
with artery forceps and ligatures are placed 
around every vessel which has been caught. 


The deep fascia at the upper border of 


the clavicle is incised cleanly ‘from the 
symphysis of the mandible, just above the 
lower border of the mandible, to the mas- 
toid process; again from the symphysis 


downward across the center of the body of 


the hyoid bone to the insertion of the 
sternal portion of the sternocleidomastoid 


external jugular vein during the execution 
of this last step. An incision is made over 
the anterior border of the sternocleido- 


mastoid muscle in its lower third, to allow - 


the forefinger of the left hand to be inserted 
beneath it. Lifting the muscle gently it is 
a simple matter to sever its sternal and 
clavicular attachments. A curved clamp Is 
placed across the upper margin of the cut 
muscle to serve as a tractor. There will be 
little if any bleeding from the lower 
attachments. 

The next step is the severance of the 
internal jugular vein just above the clavi- 
cle. The preceding step has exposed the 
tendon of the omohyoid muscle, beneath 
which lies the jugular vein. The vein is 
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plainly visible, but its ligation must be 
accomplished with the greatest care. An 
incision is made through the sheath of the 
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The dissection is now continued. The 


loose areolar tissue in the supraclavicular 
space must be removed meticulously. This 


Fic. 3. Incision through deep fascia (broken line). a, parotid salivary gland. ps, external jugular vein, cut and 
ligated. C1, C2, Cs, cutaneous branches of the cervical plexus. p, facial artery and vein lifted up on a clamp pre- 


paratory to ligation. £, border of trapezius muscle. 


vein just below the tendon of the omo- 
hyoid muscle and extended sufficiently to 
allow free exposure of the vein for a dis- 
tance of 2 cm. Then, working carefully by 
blunt dissection, the vein is freed from its 
sheath in its entire circumference so that 
straight clamps can be applied accurately. 
The vagus nerve and common carotid 
artery are in plain view so there is no excuse 
for injury to either. The vein is now cut 
between clamps and both ends immediately 
ligated. The lower end is covered by a strip 
of gauze tucking it towards the thorax and 
a curved clamp, to serve as a tractor, is 
placed cephalad to the ligature on the 
upper end. 


space contains the transverse cervical 
artery and vein with their branches and 
on the left side the thoracic duct. The 
artery rather easily is identified and can 
be ligated close to its origin, thus saving 
much time and annoyance. The thoracic 
duct on the contrary is hard to identify. 
No great harm is done should it be cut, but 
if chyle escapes freely into the wound, it 
causes considerable annoyance for several 
days postoperatively until the duct spon- 
taneously is closed by granulation tissue. 
If lymph is noticed in the wound during 
this part of the dissection, it is wise to look 
for the cut end of the thoracic duct and 
ligate it. Of course, the phrenic nerve Is 
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exposed on the surface of the scalenus 
anterior muscle but there is little danger of 
injury to it. The pleura of the apex of the 
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not disturbed. The spinal accessory nerve is 
deliberately cut. In raising the jugular 
vein it is important to realize that although 


Fic. 4. Severance of sternocleidomastoid muscle, exposure and ligation of internal jugular vein. a, parotid salivary 
gland. B, cut sternocleidomastoid muscle. c, omohyoid muscle. p, severed and ligated facial artery and vein. 
E, border of trapezius muscle. F-F;, severed and ligated internal jugular vein. 


lung is seldom exposed but its near presence 
always must be remembered. 

Having cleaned the supraclavicular space 
to the border of the trapezius muscle, the 
dissection can proceed more rapidly. Later- 
ally, the border of the trapezius plainly 
demarcates the limits of the field. Ante- 
riorly, the thyroid muscles indicate the 
boundaries. In the center of the field are 
the two curved clamps, one on the sterno- 
mastoid muscle, the other on the jugular 
vein. By pulling upward on these two 
clamps, the desired tissue quickly can be 
separated from the underlying muscles. 
Small veins and arteries are for the most 
part exposed and doubly clamped before 
they are cut. The inferior thyroid artery is 


the vein has been ligated after separating 
it from its sheath, it is absolutely necessary 
to remove this sheath from the point of 
ligation upward. The dissection is facili- 
tated by cutting through the omohyoid 
muscle and removing as much of it as 
necessary. The superior thyroid artery is 
cut, the carotid artery, descendens hypo- 
glossi nerve and vagus nerve are in plain 
view throughout. 

At about the level of the hyoid bone the 
dissection becomes more difficult. It is best 
to abandon the lower field at this point and 
to commence to free the tissues at the 
upper border of the field of operation. This 
is done by first identifying the facial artery 


and vein as they cross the lower border of 
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the mandible 1.5 to 2 cm. anterior to the 
angle. Having doubly clamped and ligated 
these vessels, the remaining tissues are 
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maxillary salivary gland, through which 
runs the facial artery, is turned downward, 
care being taken to avoid the lingual nerve 


Fic. 5. Dissection completed. Sternocleidomastoid and omohyoid muscles have been removed. a, cut surface of 
parotid salivary gland. s, clavicular and sternal attachments of sternocleidomastoid muscle. c-c;, remnants of 
omohyoid muscle. p-p;, facial artery. £, border of trapezius muscle. F, lower end of jugular vein. G-G;, cut and 
ligated transverse cervical artery. H, common carotid artery with descendens hypoglossi nerve on its anterior 
surface and vagus nerve lateral to it. 1, superior thyroid artery. 5, hypoglossal nerve. 


rapidly incised to the periosteum extending 


the incision from beyond the midpoint of 


the symphysis mentis across the lower 
one-third of the parotid—a region where 
free bleeding is always encountered—to the 
insertion of the sternocleidomastoid muscle 
and beyond onto the skull. Connecting the 
anterior limit of this incision with the 


lower anterior cut, the dissection proceeds 
from the submental and submaxillary 
triangles laterally and inferiorly. The tissue 
between the anterior bellies of the digastric 
muscles and lying superficial to the mylo- 
hyoid muscles is dissected free. The sub- 


which commonly is exposed. The tendon 
of the digastric muscle serves as an invalu- 
able guide to the depth of the tissues to be 
removed and the near proximity of impor- 
tant structures. As the submaxillary sali- 
vary gland is raised, its duct can be 
isolated, cut and clamped. The hyoglossus 
and mylohyoid muscles are seen and the 
hypoglossal nerve, which must not be 
damaged, is identified. Proceeding laterally 
the posterior belly of the digastric muscle 
shows that the facial artery is near, and by 
carefully exploring the posterior portion of 
the capsule of the submaxillary salivary 
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gland, the artery may be dug out, isolated, 
doubly clamped and ligated at a maximum 
distance from its origin. 


Fic. 6. Unilateral neck dissection for advanced metas- 
tases from a healed primary carcinoma of lower lip. 
Patient alive and well nine years. Note good ability 
to raise arm above head in spite of severance of spinal 
accessory nerve. 


We are now in a position to resume the 
dissection from below. Troublesome veins 
will be encountered over the carotid bulb, 
but having ligated most of their tributaries, 
especially the common facial and the 
anterior division of the temporomaxillary, 
serious hemorrhage should not occur. The 
external carotid artery with its pharyngeal, 
occipital, lingual and facial branches, is in 
plain view as the jugular vein and the 
jugulo-digastric lymph node are elevated. 
None of these arteries needs be ligated. As 
the stylohyoid and the posterior belly of 
the digastric muscle are cleaned, the 
hypoglossal nerve carefully is avoided as it 
winds around the latter. 

Now we take up the dissection from the 
extreme lateral direction along the border 
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of the trapezius muscle and free all the 
tissues to the transverse processes of the cer- 
vical vertebrae and to the base of the skull. 
The large roots of the brachial plexus 
and the cutaneous branches of the cervical 
plexus are in plain view. The cutaneous 
branches are necessarily cut but care must 
be taken not to include them in ligation of 
the vessels. Converging upon the jugular 
vein the tendon of insertion of the sterno- 
cleidomastoid is cut at Its insertion into the 
mastoid process. The jugular vein is iso- 
lated about 2 cm. from its origin and is 
doubly clamped, severed, and ligated. A 
few touches of the knife now liberate the 
entire tissue, all of which is thus removed 
in one block. 

Closure of Wound: A very large surface 
has been denuded and a great deal of serous 
drainage must be expected. It is a simple 
matter to replace the skin flaps in their 
normal position and there is great tempta- 
tion to suture the wound margins accu- 

rately. Experience, however, has dictated 
the following procedure: The two points of 
the vertical arm of the ““T” are sutured 
first and are then caught up to their normal 
position on the horizontal flap below the 
angle of the jaw. A 1 inch weak todoform 
pack is placed in the space formerly occu- 
pied by the submaxillary salivary gland. A 
stab wound is made near the base of the 
posterior flap of the “J” for insertion of a 
Penrose tube drain. The wound is then 
sutured with interrupted horsehair sutures 
placed about 1.5 cm. apart. The “J” curve 
of the incision is not sutured at all, being 
allowed to fall into the large space above 
the clavicle, which is further filled by a 
loose iodoform gauze pack. Short Penrose 
tube drains are placed in the two extreme 
angles of the horizontal incision, all rubber 
drains secured to the skin by sutures, and 
the wound dressed. The dressing should be 
applied so that even, firm pressure on the 
flaps may be secured without embarrassing 
respiration by tight bandaging, and at the 
same time provision must be made for the 
absorption of a large amount of drainage. 
A properly shaped sterilized marine sponge 
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is excellent for this purpose. The patient is 
returned to bed and instructions are given 
to elevate the head rest to an angle of 
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Fixation of a metastasis to the common 


carotid artery or to the vertebral column, 
or invasion of the skin by carcinoma, must 


Fic. 7A. Bilateral neck dissection for cervical metastases from carcinoma of left margin of tongue, middle third 
B. Arms extended upward. Note compensatory hypertrophy of clavicular fibers of pectoralis major muscle. 


45 degrees as soon as his general condition 
warrants. 


GENERAL CONSIDERATIONS 


Case Selection: This operation is desirable 
as an integral part of the treatment of all 
cases of squamous cell carcinoma of the 
oral cavity, nasal, oral or hypopharynx; in 
many instances where crossed metastasis 
is common, it should be performed on both 
sides of the neck, but never on both sides 
at one time. It should not be performed 
unless there is reasonable assurance that 
the primary lesion has been cured, although 
in some cases where the primary lesion is 
quite small and easily eradicated but has 
caused evident metastases, it may be wise 
to treat the primary lesion at the same time 
that the radical operation on the neck is 
performed. 


be considered contraindications to radical 
surgery. Yet one patient who had fixation 
of a metastasis to the transverse process of 
the sixth cervical vertebra, after a prompt 
recurrence in this region was treated with 
buried needles containing radium element, 
lived seven years without evidence of his 
disease, dying of pneumonia. 

The general condition of the patient is 
important. Due to disease of other organs 
if a patient’s life expectancy is under three 
years, if there are no plainly demonstrable 
metastases, the operation should not be 
done. Otherwise, advanced age is not a 
contraindication. 

Preoperative Care: Any patient who leads 
a reasonably active physical life without 
evidence of a seriously compromised cardio- 
renal or respiratory system is a suitable 
risk without special preoperative care. 
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Patients with blood pressure of 180 or over 
are put to bed for two days preceding the 
operation. Patients who have lost blood 


Fic. 7C. Patient carries on previous occupation as 
railway brakeman, seven years after treatment. 


from their primary lesion or are anemic 
from inability to obtain proper nourish- 
ment should be given a blood transfusion 
before operation. The mental attitude of 
the patient is important and every attempt 
should be made to bolster his morale by 
minimizing the risk and discomfort of the 
operation. 

Operative Aids: The most important 
operative aids are correct position of the 
patient on the operating table and a 
smooth anesthesia. The operating table 
should be tilted with the head up 45 
degrees, the occiput on the extreme edge 
of the goiter head rest, the head rotated 
and drawn slightly toward the opposite 
shoulder and extended to the maximum 
point commensurate with free respiration. 
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While the operation may be performed 
under local anesthesia, such anesthesia is 
not desirable. The writer has a preference 
for avertin as a basal anesthesia with 
nitrous oxide and ether given intrapharyn- 
geally. A smooth general anesthesia is 
much more important than the agent used 
to produce it. If fluids are required during 
the operation intravenous glucose, to which 
is added insulin, is given. At the same time 
the head of the operating table is lowered. 

Postoperative Care: The patient is sat up 
in bed as soon as his general condition 
warrants. Morphine is given in sufficient 
quantity to insure quiet. Otherwise, the 
immediate postoperative care is the same 
as that for any major operative procedure. 
Respirations must not be allowed to be 
impeded either by tight bandaging or by 
secretions in the pharynx. Old patients are 
gotten out of bed on the third postopera- 
tive day; others usually want to get up at 
least by the fourth day. For the average 
patient, recovery is prompt and if attention 
is paid to the physical comfort of the 
patient through proper bandaging and the 
insurance of rest no serious complications 
should ensue. The average patient leaves 
the hospital in seven to ten days, all 
sutures and packs having been removed. 
The drain in the parotid region is allowed 
to remain until there is no more evidence 
of salivary drainage from the cut surface 
of the parotid gland. This usually requires 
about ten days. The unsutured supra- 
clavicular portion of the wound is allowed 
to granulate and small dressings may be 
required for several weeks. Paralysis of the 
trapezius muscle from severance of the 
spinal accessory nerve is always present 
to a more or less marked degree and 
patients occasionally complain of shoulder 
pain or weakness. 

End Results: One would suppose that the 
operative mortality following this opera- 
tion might be out of proportion to the 
expected beneficial results. In a series of 
74 private cases, operated upon between 
the years 1918 and 1935, there were 7 
operative deaths; this represents 9.5 per 
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cent. The causes of death were pneumonia, 
postoperative hemorrhage and uremia, the 
deaths occurring in those cases of definite 
metastases on the borderline of operability. 
The percentage of cures naturally will 
diminish as evidence of metastasis to the 
regional lymph nodes becomes more and 
more evident and as the surgeon extends 
the limits of his own acceptance of cases 
suitable for operative treatment. Cases 
in which the excised lymph nodes show no 
carcinoma, provided the primary lesion 
remains cured, can be expected to remain 
free of the disease. Cases with carcinoma 
in the nodes which is only microscopically 
demonstrable likewise will remain well as 
far as the area operated upon Is concerned. 
Of 44 patients operated upon by the writer 
previous to January I, 1930, thirteen, or 
approximately 30 per cent, were alive and 
free of evidence of disease five years or 
longer. The microscopical examination 
of the lymph nodes showed carcinoma 
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present in g of these 13 cases. 

Recently the writer analyzed 112 cases 
from the Surgical Service of the Barnard 
Free Skin and Cancer Hospital in reference 
to the cervical treatment of the lymph 
nodes of the neck in carcinoma of the lip 
and buccal cavity.! The uncomplicated 
unilateral neck dissection was performed in 
28 of these cases. Of these patients 10, or 
35 per cent, were alive and free of evidence 
of disease five years or longer; 6 of these 
10 patients had microscopically proved 
carcinoma in the lymph nodes. 

In view of this experience the operation 
herein outlined has proved successful in a 
sufficient number of cases to warrant its 
general acceptance until some less mutilat- 
ing method of treatment of the lymph 
nodes of the neck for carcinoma is proved 
to have equal merit. 

' Fischel, E. Surgery as applied to lymph nodes of the 


neck in cancer of the lip and buccal cavity. Am. J. 
SURG., 24: 711-730 (June) 1934. 
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CARCINOMA OF THE UPPER PHARYNX 


CuHarwes L. Martin, £.£., M.D., F.A.C.R. 


Professor of Radiology, Baylor Medical School 


DALLAS, TEXAS 


HIS paper deals only with those 

carcinomas which originate in the 

posterior nasopharynx, in and about 
the tonsil, on the base of the tongue back 
of the circumvallate papillae, in the 
pyriform sinuses and on the lateral walls of 
the oropharynx. This group of tumors is 
peculiar in that many of them are so 
poorly differentiated that pathologists find 
it difficult to agree on their proper classi- 
fication. An attempt is usually made to 
describe them as squamous cell carci- 
nomata, grades 1, 2, 3 or 4; transitional cell 
carcinomata or lymphoepitheliomata. Since 
we have recently had diagnoses of 
squamous cell cancer, grade 4; transitional 
cell cancer and lymphoepithelioma made 
on the same section by three competent 
pathologists, it seems hardly worth while 
for the clinician to attempt to separate 
these closely related groups. Nor is this 
procedure of any great value from a 
therapeutic standpoint because Cade,! 
Cutler,®> Garland’ and Martin® have inde- 
pendently noted that the response to 
radiation of new growths in this region 
does not correspond to the theoretical 
radiosensitivity based on histological find- 
ings. In Martin’s successfully irradiated 
group 55 per cent showed an adult cell 
structure under the microscope and 45 per 
cent were of the anaplastic variety. 


METHODS OF TREATMENT 


Pure surgery has met with little suc- 
cess in dealing with malignancy in the 
upper pharynx. Trotter”? sums the situa- 
tion up quite aptly when he says, “For 
the surgeon the pharynx combines three 
of the most formidable obstacles to the 
exercise of his art. It is inaccessible to a 
high degree, it is the seat of delicate and 
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concentrated function and it contains 
septic material to which the surrounding 
tissues are in no way immune.” However, 
he reports 8 cases treated successfully 
by resection and Patterson” lists g suc- 
cesses out of 41 cases of cancer of the 
tonsil and fauces treated with the endo- 
thermy knife. That even this degree of 
success is not always possible is indicated 
by Mathews'® who reports 22 cases of 
malignancy of the tonsil with no cures and 
by Bloodgood who states in Lewis’ Practice 
of Surgery that he has been unable to 
cure cancer of the tonsil with the cautery 
or with diathermy. New" says, “It is 
generally recognized that surgery offers 
little in cases of malignant tumors of 
the nasopharynx.” 

Needless to say, the entrance of irradia- 
tion into this field was most welcome. 
The results were encouraging from the 
start and the various radiological centers 
have developed techniques which are 
still being improved at frequent intervals. 
It is only possible, therefore, to review 
the work as it is done today with the 
expectation that definite progress will be 
made in the near future. 

Modern techniques have for the most 
part been built around the principles 
elaborated by Regaud” and his col- 
laborators. In an effort to increase the 
selective action of irradiation he has for a 
long time advocated low intensities, short 
wave lengths and relatively long periods 
of treatment. 

At first it seemed best to plant radio- 
active sources directly in the tumors of 
the throat. Needles containing large 
amounts of radium and having relatively 
low filtration caused the neoplasms to 
disappear but they also produced sluggish 
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sloughs and extremely painful reactions 


which often increased the patient’s suffer- 
ing markedly. In 1926 Failla® described 


and 


holder 
7 cm. cone for treating pharyngeal lesions with 


Fic. 1. Shock-proof high voltage tube 


patient supine. 


the gold radon seed, a tiny piece of 
capillary gold tubing containing a very 
small amount of radon which is a gas 
having the same therapeutic properties 
as radium. These seeds may be planted 
with special trocars in almost any portion 
of the upper pharynx and since radon 
loses most of its effect in about two weeks 
they may be left permanently in place. 
They are therefore superior to any form of 
needle for internal use and they fulfill 
most of Regaud’s principles. Although 
these applicators have produced many 
good results and are still needed for 


certain radioresistant lesions they have the 
following disadvantages: 

1. Their walls are only 0.3 mm. thick 
and allow some of the more irritating rays 
to pass through. 
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2. It is difficult to plant such small 
structures in regular patterns in inaccessi- 
ble locations. 


Fic. 2. High voltage tube holder and 7 cm. cone 
arranged for treating pharynx with patient sitting 
erect. 


3. They may slip out of place in the 
throat and be aspirated thereby producing 
a lung abscess. 

4. They may produce a necrosis of the 
cartilage if placed in contact with the 
epiglottis. 

5. They sometimes set up a_ neuritis 
producing constant headache about the 
ear when planted in the upper lateral 
pharynx. 

6. They are expensive and can be 
obtained only from New York City by 
those of us who are situated in the more 
remote districts. 

In 1930 we acquired a supply of weak 
radium element needles which fulfill 
Regaud’s principles. They were copied 
after those described by Cade? and are 
fully described in previous articles." Al- 
though these needles may be implanted in 
tumors of the base of the tongue and the 
tonsil they must remain in place for at 
least seven days and are therefore rarely 
used in these locations. Quick!’ has shown 
how they may be planted in the walls of the 
pharynx through an incision made in the 
neck and more will be said of their use in 
the neck later. 
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The biggest step forward came through 
Coutard’s application of Regaud’s prin- 
ciples to external irradiation. Using x-rays 


Martin—Carcinoma 


OcTOBER, 1935 


this technique with crossfirimg made it 
possible to deliver amounts of irradiation 
large enough to actually cure squamous cell 


cinoma primary in nasopharynx. Photomicrograph shows diffuse infiltrating character of strands of malignant 


cells. 


months after external divided dose x-ray therapy. 


generated at 190 kv. and a low intensity 
produced by excessive filtration (2 mm. 
of zinc) he gave moderate daily doses to 
the sides of the neck until total amounts 
were administered during a period of three 
to six weeks which would have produced 
serious irreparable damage if given at one 
sitting. Although five to seven times an 
erythema dose was given each skin area 
and complete denudation often resulted, 
healing was complete after a few weeks. 
Many had previously thought it unsafe 
to give such large doses. Utilization of 


cancer located in the center of the pharynx. 
A reaction which Coutard called an 
epithelitis was set up on the mucous 
surfaces but it healed rapidly leaving no 
evidence of its presence when the dose was 
properly divided. 

The Coutard plan has many applica- 
tions. The same principle has been used 
in our laboratories in the treatment of 
skin cancer with low voltage x-rays for 
more than twenty-five years and the 
excellent results obtained with carcinoma 
of the lip have been reported elsewhere. '4 


. 
Fic. 3. Enlarged cervical lymph nodes in Case 1 before and after treatment. Diagnosis was transitional cell car- 
| 
Fic. 4. Case u. Transitional cell carcinoma of base of tongue with pharyngeal involvement before and five 
| 
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* 
However, the high voltage technique as it per month with a single set of apparatus. 
is used in France is so time-consuming Martin and McNattin"™ have met this 
that it could not be used efficiently in any difficulty by using a filter of 0.5 mm. of 


~ 


ou 


Fic. 5. Case 111. Primary lesion, cervical metastases and intrathoracic metastases from a lymphoepithelioma of 


nasopharynx before and after divided dose external x-ray therapy. Low power photomicrograph of section from 
primary tumor shows diffuse distribution of malignant cells which could be definitely identified only with aid of 


a high power objective. 


busy clinic. Each patient receives about copper and 2.5 mm. of aluminum and a 
two hours of treatment daily over a period tube current of 30 ma. at 200 kv. These 
of three to six weeks and consequently settings make it possible to give the 
only three or four patients can be treated average daily dose in about eight minutes. 
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The author" tried a similar scheme with a normal structures showed no untoward 
tube current of 6 ma. and could give the effects. Since most of the malignancies 
same dose in twenty-five minutes. The of the pharynx are more radiosensitive 


* 


Fic. 6. Case 1v. Large mass of infiltrating transitional cell carcinoma in neck secondary to a primary lesion in 
tonsil, before and one and a half years after implantation of weak heavily filtered platinum radium needles for 
a period of seven days. 


regressions appearing in the malignant than cancer of the skin good results should 
tumors were quite similar to those ob- follow the delivery of 3600 roentgens 
tained by Coutard. In order that the dosage to the involved area and such has proved 
might be studied under good visual control to be the case. 

several large squamous cell carcinomas of Some radiologists are of the opinion that 
the face were treated with this more better results can be obtained in the deep 
rapid technique in our laboratory. When tissues with less damage to the overlying 
as much as 3600 roentgens were adminis- structures when the divided dose technique 


tered during a period of two weeks these 
tumors melted away and the surrounding 


is carried out with radiation of the shortest 
possible wave length. When a filter of 


| 
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0.5 mm. of copper is used with an x-ray 
tube operating at 200 kv. an average wave 
length of about 0.15 angstrom units (an 
angstrom unit is one-ten millionth part of 
a millimeter) is obtained. Apparatus for 
the production of this type of ray is reason- 
ably priced and can be found in all 
well-equipped roentgen-ray laboratories. 
Heavily filtered radium packs containing 
enough radioactive material for external 
use cost several hundred thousand dollars 
and produce an average wave length of 
about 0.02 angstrom units. Huge x-ray 
machines operating at about 800 kv. and 
having an installation cost of more than 
$100,000 have recently been built which 
produce wave lengths in the neighborhood 
of 0.05 angstrom units. It is the author’s 
opinion that extremely short wave lengths 
are not necessary for the production of good 
results in the treatment of pharyngeal 
tumors. Hayes Martin after observing 
cases treated with all three wave lengths 
at the Memorial Hospital in New York 
says, “‘We are unable as yet to state 
definitely that the results are superior with 
the more penetrating types of radiation.” 

In our own laboratory we have finally 
adopted a technique using 220 kv., a 
filter of 2.25 mm. of copper and 1.0 mm. of 
aluminum, a tube current of 20 ma., and a 
targe skin distance of 50 cm. These settings 
produce x-rays with an average wave 
length of about 0.11 angstrom units and 
the average dose (300 r) can be administered 
in fifteen minutes. At times it is advanta- 
geous to use a Thoraeus filter (0.4 mm. of 
tin and 0.25 mm. of copper) which cuts the 
treatment time to thirteen minutes and 
slightly increases the depth effect. Since it 
is possible with these settings to produce a 
very severe epithelitis with only a moderate 
external skin reaction we see little necessity 
for using the generators entailing such 
large financial outlays. 

There are many other variable factors 
such as target skin distance, size of daily 
dose, size and distribution of treated areas, 
and length of the total treatment period 
which must be carefully thought out for 
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each case if the best results are to be 
obtained. Most throat work has _ been 
done with target skin distances of 50 cm. 
to 60 cm., but those who desire the greatest 
possible depth effect for a given skin 
reaction use 80 cm. Of course the longer 
distances greatly increase the time of 
treatment. We follow the plan advocated 
by Hayes Martin of treating the pharynx 
through two areas, one being located on 
each side of the neck. The areas are treated 
on alternate days and the daily dose 
varies from 200 r to 300 r measured in the 
beam without backscattering. When the 
tumor is located in one side of the pharynx 
about two-thirds of the treatment is given 
on that side and about one-third on the 
other. This is done in an effort to do as 
little damage as possible to the salivary 
apparatus on the uninvolved side. Single 
areas have received doses varying from 
1800 r to 4000 r. The radiation that may 
be safely given through a single area is 
indirectly proportional to its size and the 
largest doses are as a rule limited to areas 
measuring not more than 7 cm. in diameter. 
Except under exceptional circumstances 
areas larger than 10 cm. in diameter are 
not used. In most instances exposures are 
calculated from penetration charts so that 
doses of 3000 r to 3600 r are delivered to 
the tumor, but in some cases smaller doses 
have been successful. The total time of 
treatment is usually about three weeks. 

The patient begins to complain of some 
soreness in the throat after seven to nine 
days of treatment. Inspection reveals spots 
of superficial ulceration and the formation 
of a white membrane on the mucous 
membrane of the soft palate. This reaction 
soon spreads to the walls of the pharynx 
and swallowing becomes increasingly pain- 
ful. During this stage it is necessary to give 
liquid food with a high caloric content and 
frequently a nasal tube is needed for a 
few days. The saliva becomes thick and the 
patient has trouble in clearing his throat. 
Frequent irrigation of the mouthand throat 
with 5 per cent sodium bicarbonate solu- 
tion is helpful but the patients are usually 
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pretty uncomfortable for ten to fourteen 
days. They lose 10 to 15 pounds in weight 
and become much depressed. The epi- 
thelitis may begin to clear up before the 
treatment is finished and it usually dis- 
appears very rapidly leaving little evidence 
of its presence. 

Soon after the throat reaction appears 
the skin becomes a dusky red and the 
surface may eventually be partially or 
completely denuded. This reaction pro- 
duces some itching and burning but the 
pain is not severe and it is made bearable 
by the application of boric ointment and 
the administration of mild sedatives. The 
skin effect usually reaches its heighth at 
or near the time that the treatment is 
finished. Healing then requires one to 
three additional weeks, depending upon 
the total amount of treatment given. 

Regression of the tumor in all except the 
more resistant growths becomes evident 
when the epithelitis appears and should be 
complete after three or four weeks. In the 
successful cases it is frequently difficult to 
determine the original site of the lesion 
after the mucous membrane heals. 


METASTASES 


Malignant tumors of the pharynx 
metastasize to the cervical lymph nodes 
early and frequently this adenopathy con- 
stitutes the first evidence of the disease 
to be noted by the patient. A careful 
examination of the pharynx with a mirror 
should always be carried out when enlarged 
glands are palpated in the neck. Primary 
lesions may be easily overlooked unless 
they are searched for by a _ thorough 
examiner. In many instances these meta- 
static nodes are more resistant to irradia- 
tion than the primary lesions and doses 
which clear the throat of all pathology may 
cause only partial regression of the in- 
volved nodes. If they are still palpable 
after four weeks Hayes Martin recommends 
that they be implanted with radon seeds. 
If seeds are not available weak platinum 
needles may be used. When large masses 
are present in the neck and the tumor is 
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not extremely anaplastic it is our custom 
to insert platinum radium needles measur- 
ing 5 cm. in length beneath the involved 
areas. These needles are placed parallel 
to one another at intervals of 1 to 1.5 cm. 
and left in place for seven or eight days. 
They have a wall thickness of 0.6 mm. 
and contain 0.6 mg. of radium element per 
centimeter of active length. Divided doses 
of deep x-rays totaling about 2000 r are 
given over the same region and this treat- 
ment is started while the needles are in 
place. This procedure produces a rather 
severe skin reaction but the results seem 
to justify it. 

Carcinomas of the pharynx may metas- 
tasize to the mediastinum, the lungs and 
to the abdominal viscera. These extensions 
are more common with the poorly differ- 
entiated neoplasms, particularly the lym- 
phoepitheliomata which according to 
Cappell’ are likely to extend into the spine 
near the termination of the disease. These 
widespread metastases may be temporarily 
controlled with divided doses of irradia- 
tion but no cures have been reported. 


RESULTS 


Although some very favorable primary 
results have been obtained in our laboratory 
our experience does not cover a_ period 
long enough to produce any worth while 
statistics. In Coutard’s series 23 per cent 
of 46 cases of carcinoma of the tonsil and 
10 per cent of 89 cases of carcinoma of the 
hypopharynx remained symptom free for 
five years. It is interesting to note that the 
prognosis was worse in the pharyngeal 
cases. Coutard calls attention to the fact 
that none of the patients in this group 
lived nine years. Lenz, Coakley and Stout® 
using a technique very similar to Coutard’s 
report 6 cases of cancer of the tonsil and 
base of tongue well from nine months to 
two years. Hayes Martin, who uses a high 
intensity x-ray technique with low filtra- 
tion and augments his therapy with radon 
seeds used in all questionable areas, re- 
ports 24 per cent of 41 cases of cancer of 
the tonsil, 35 per cent of 21 cases of cancer 
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of the nasopharynx, and 22 per cent of 
g cases of cancer of the pharynx and soft 
palate well for periods of one and a half to 
three and a half years. Complete cures are 
frequently prevented by well-advanced 
metastases which have appeared before the 
patient comes for treatment but the general 
improvement which so _ often follows 
irradiation makes it worth while even 
when a cure is impossible. 


CASE REPORTS 


The following cases illustrate some of 
the problems encountered in this type of 
work. 


Case1. The patient, a negro woman thirty 
years of age, consulted a dentist in January, 
1934, because of a swollen area in the right side 
of her neck. The lower molars were extracted 
without relief. The swelling slowly increased 
and on August 6, 1934 she came to the out- 
patient department of Baylor Hospital com- 
plaining of pain in the right side of the neck 
radiating to the ear and side of the face and 
painful swallowing. 

Examination revealed a hard movable mass 
of glands measuring 2!9 inches in diameter 
located near the middle of the right side of the 
neck well below the angle of the jaw. An 
examination of the throat done by Dr. L. M. 
Sellars revealed a tumor mass growing well up 
in the right side of the pharynx behind the 
opening of the eustachian tube. This tumor 
encroached upon the eustachian tube and pro- 
duced a bulging of the membrane behind the 
posterior pillar which could be seen in an ordi- 
nary inspection of the throat. The report made 
by the pathology department on a lymph node 
removed from the mass in the neck was 
“secondary carcinoma of lymph node transi- 
tional type, or lympho-epithelioma.” 

Because of the extension in the neck, an area 
measuring 15 cm. on a side and covering the 
pharynx and the involved glands was laid out 
and 300 r was given daily (except Sunday) over 
this area until a total of 3900 r was delivered. 
The treatment factors were 200 kv., 6.0 ma., a 
filter of 0.75 mm. of copper and 1 mm. of alu- 
minum and a target skin distance of 50 cm. 
The treatment was given in fifteen days and 
at the end of this time the epithelitis was well 
developed. A week later the reaction in the 
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mucosa was beginning to clear up but the skin 
of the neck showed a good reaction within 
which small denuded areas were seen. The 
lesion in the throat had completely disappeared 
and the mass in the neck was reduced in size so 
that it measured about 1/59 inches in diameter. 
Two weeks later the mass in the neck measured 
1 inch in diameter and all evidence of the reac- 
tion had disappeared except some tanning 
of the skin. The symptoms had all disappeared. 
Operative removal of the mass and radium 
needle implantation was advised and refused. 
A year has elapsed since the treatment was 
given and the patient who has moved to another 
city writes that her condition is unchanged and 
she is so well satisfied that she will not return 
for further treatment. 


The primary lesion should have been 
discovered when this patient consulted 
her dentist but as is so often the case the 
discovery of glands in the neck did not 
lead to a careful examination of the nose 
and throat at that time. Although the 
total amount of treatment given is prob- 
ably inadequate, complete relief of a 
year’s duration has resulted. 


Case u. A man, sixty-two years old, came 
to the Baylor out-patient department on 
February 6, 1935 complaining of difficulty in 
swallowing and choking spells of several 
months’ duration. He was told two years 
previously that there was something wrong in 
his throat. He could swallow only liquid food 
and was losing weight. 

Examination revealed no definite palpable 
glands in the neck. A pedunculated tumor mass 
measuring 1!% inches in diameter was attached 
to the tongue just to the left of the midline and 
well back of the circumvallate papillae. Malig- 
nant infiltration extended from this point of 
attachment well out onto the left pharyngeal 
wall. When the tongue was pulled down with 
a depressor the mass rose up so that it filled the 
oropharynx. A piece of tissue removed from 
the tumor was diagnosed by the pathology 
department as transitional cell carcinoma, 
grade 3. 

Areas measuring 10 cm. on a side were 
mapped out on both sides of the neck so as to 
include the involved region. The treatment 
factors were 220 kv., 20 ma., a Thoraeus filter 
(0.4 mm. tin, 0.25 mm. copper and 1 mm. 
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aluminum) and a target skin distance of 
50 cm. Daily doses of 300 r were given. At the 
end of eighteen days when 2700 r had been 
given to the left side of the neck and 1800 r 
to the right side the reaction in the throat was 
so severe that treatment was stopped. This 
increased depth effect may have resulted from 
the use of the Thoraeus filter. For about two 
weeks he found it difficult to take nourishment 
but at the end of that period he states that 
his throat cleared up very suddenly. Most of 
the area on the skin of the left side of the neck 
was denuded but the right side showed only a 
marked desquamation. These reactions re- 
quired about three weeks to heal. All visible 
evidence of the carcinoma had disappeared 
at the time that the epithelitis disappeared. 

Five months have elapsed since the treat- 
ment was started and the patient, who is a 
Salvation Army preacher, is able to carry on his 
work without experiencing any difficulty. 
Although he lost about 12 pounds during the 
worst part of his reaction, he has now gained it 
back and says he feels unusually well. At the 
present time he shows no evidence of his 
trouble except a small patch of induration at 
the original site of the tumor pedicle. This 
patch which has shown no change for several 
months may possibly be only fibrosis. 


This case illustrates the good primary 
result that may be obtained even with a 
pedunculated tumor at the base of the 
tongue. It also indicates that the Thoraeus 
filter increases the efliciency of the x-ray 
beam. 


Case mt. On March 1, 1935, a white woman 
sixty years of age consulted her physician 
because of her discovery of glands in the right 
side of the neck of only a few weeks’ duration, 
general weakness and loss of weight. A diagnosis 
of cancer of the tonsil was made and a series 
of thirty-two x-ray treatments was adminis- 
tered to the right side of the neck in another 
laboratory. The treatments covered an area 
beginning at the angle of the jaw and extending 
downward to include about half of the cervical 
region. This treatment was given during a 
period of about a month and at the end of that 
time the glands had disappeared but she was 
complaining of pain in the right side of the 
head, tinnitis in the right ear, a nonproductive 
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cough, marked dyspnea and continued weak- 
ness and loss of weight. 

She was then examined by Dr. John Jenkins 
who discovered a large malignant tumor grow- 
ing well up in the right lateral nasopharynx. 
This tumor had closed up the orifice of the 
eustachian tube. A piece of tissue removed 
from this region was diagnosed by Dr. J. L. 
Goforth as squamous cell carcinoma, grade 4; 
by Dr. George Caldwell as transitional cell 
carcinoma; and by Dr. James Ewing as 
lymphoepithelioma. 

When the patient came to our laboratory a 
radiograph of the chest showed a rounded mass 
about 3 inches in diameter situated in the 
mediastinum just behind the transverse arch 
of the aorta and a second mass about 4!% inches 
in diameter extending from the lower right 
lung root laterally so as to almost completely 
obliterate the lower half of the right lung field. 
The liver edge was palpable about two fingers 
below the costal margin and tender. An indefi- 
nite movable mass about 4 inches in diameter 
was palpable in the lower right abdomen in the 
region occupied by the ascending colon. 

Areas measuring 10 cm. on a side were laid 
out over the nasopharynx on either side of the 
head and 2300 r was administered to the right 
and 600 r to the left side during a period of 
eleven days. The treatment factors were 
220 kv., a filter of 2.25 mm. of copper and 
1.0 mm. of aluminum, 20 ma. and a target skin 
distance of 50 cm. Irregular areas covering 
all of the pathology in the chest and measuring 
20 cm. in their longest diameters were then 
laid out over the front and the back of the 
thorax and 1500 r was given to both areas 
treating one area daily during a second period 
of eleven days. 

A week after the completion of this series all 
of the symptoms referable to the head and 
chest had disappeared. The pharynx had a 
normal appearance and a radiograph of the 
chest showed an almost complete disappearance 
of the tumors in this region. However, the 
patient was complaining of nausea and almost 
continuous abdominal pain located for the most 
part in the epigastrium. Large areas were laid 
out over the anterior surface of the liver and 
over the abdominal mass and 1200 r was given 
to each of these areas during a period of nine 
days. 

About three weeks have elapsed since the 
cessation of irradiation and the chief com- 
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plaints at the present time are weakness, 
nausea, frequency, hematuria and tarry stools. 
The symptoms referable to the chest and 
pharynx have not recurred. 


This case illustrates the difficulties en- 
countered in attempting to treat one of 
the highly malignant rapidly growing 
tumors which occur in the pharynx. 
Judging from the clinical findings this 
patient must have a lymphoepithelioma. 
This neoplasm responds well to even 
moderate doses of irradiation but metas- 
tasizes so early and so extensively that its 
treatment is almost hopeless except in its 
early stages. 


Case iv. A white woman, sixty years of 
age, consulted us on December 6, 1933 because 
of a large rapidly growing painful tumor in the 
left side of her neck. The growth appeared 
soon after the removal of her tonsils six months 
previously. No histological study was done 
at the time of this operation. 

Examination revealed no lesion in the throat 
or nose. A hard infiltrating mass could be felt 
in the region of the left parotid. It extended 
well down into the lateral cervical region and 
around the neck posteriorly almost to the mid- 
line. A piece of this mass was removed and 
diagnosed as a highly undifferentiated transi- 
tional cell carcinoma. It seems reasonable to 
assume that the primary lesion was in the left 
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tonsil. Ten 1.33 mg. platinum radium needles 
having an active length of 2.0 cm. and eight 
2.4 mg. needles having an active length of 
4.0 cm. were planted in rows beneath this 
tumor and left in place for seven days. A single 
erythema dose of x-rays (600 r) was then 
administered to the involved region using 
200 kv., a filter of ?4 mm. of copper and 1.0 mm. 
of aluminum, 6.0 ma. and a target skin distance 
of 50 cm. 

At the end of a month all evidence of the 
tumor had disappeared. One and a half years 
have elapsed since this treatment was given 
and the patient is still symptom free and 
snows no evidence of a recurrence. 


This case is one of several that have 
come to us with undifferentiated types of 
cancer in the glands of the neck in whom 
no primary lesion could be located. It 
seems wise to assume the presence of 
such a lesion even though it cannot always 
be visualized. 


SUMMARY 


1. Surgery in cancer of the pharynx 
is difficult and often mutilating and the 
results have not been encouraging. 

2. The divided dose x-ray technique 
augmented by interstitial radium offers a 
better chance of cure and frequently 
produces marked palliation in the incurable 
cases. 
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MALIGNANT DISEASE OF THE MOUTH AND ACCESSORY 
STRUCTURES* 


Gorpon B. New, M.D. 


Section on Laryngology, Oral and Plastic Surgery, The Mayo Clinic 


ROCHESTER, MINN. 


ARGELY as a result of the propaganda 
which has been carried on by the 
medical profession, patients who have 

precancerous and malignant lesions about 
the mouth are presenting themselves earlier 
than they did ten or fifteen years ago. It is 
essential that physicians in general become 
familiar with the therapeutic methods 
which should be employed in the treatment 
of malignant disease in various situations 
about the mouth, so that the patient may 
receive the best treatment. The physician 
who first sees the patient should assume a 
personal responsibility in seeing that the 
patient obtains the most eflicient care 
possible. 


CARCINOMA OF THE LOWER LIP 


One sees many of the so-called pre- 
cancerous lesions about the lips, particu- 
arly the lower lip, in which there is a 
thickened leucoplakia with some fissuring, 
or a superficial ulcer, which does not heal 
within a month; and other lesions which 
make one suspicious of the presence of 
early malignancy but in which there is no 
question that there is not a definite 
carcinoma. It is very important to remove 
the precancerous condition. I feel that in 
these cases an excision of an elliptic piece 
of mucous membrane, or, if necessary, an 
excision of the mucous membrane which 
covers the entire lower lip, should be done 
in order to remove the tissue which is 
potentially malignant. In this way, the 
lesion is not only removed but a specimen 
may be examined microscopically, and if 
early malignant change has occurred, the 
lymph nodes of the neck may be removed 
in cases in which this procedure is indicated. 
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The elliptic piece of tissue which is removed 
extends from a point just inside one angle 
of the mouth to a similar point on the 
opposite side. It usually is about 1 cm. wide 
and includes the mucous membrane and 
submucous tissue. 

Frequently in these cases, there are 
multiple lesions on the lower lip, any of 
which may undergo malignant change. 
After excision of the elliptic piece, the 
mucous membrane which has been left is 
freed in order to provide an entirely new 
mucous membrane for the portion of the 
lower lip which has been denuded. This 
leaves practically no scar and I have never 
seen a malignant lesion develop later at this 
site; however, I have seen a case in which 
an epithelioma developed in the lower lip a 
year or two after the mucous membrane 
had been excised from another portion. 
I therefore feel very strongly that a wide 
excision is the most efficient method for 
treating these precancerous lesions of the 
lip. 

If a definite epithelioma of the lower 
lip can be determined clinically, I feel 
that it is better to perform a wide v-shaped 
excision, which should be followed by 
removal of the lymph nodes of the neck. 
It is said that the deformity from such a 
surgical procedure makes radiation and 
other more conservative methods the better 
treatment as far as the cosmetic result is 
concerned. However, if the operation is 
done by those who are doing a great deal 
of this type of work, I feel that the cosmetic 
result is much better than that which 
can be obtained with any other method 
that I have seen employed. The fact that 
there are two lesions on the lower lip is no 


* Presented at the opening of the new wing of the Robert Packer Hospital, Sayre, Pa. 
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indication that the condition is not malig- 
nant; from time to time two distinct 
carcinomas do develop on the mucous 
membrane of the lower lip. The fact that 
the lesion affects a woman does not 
exclude the fact that the ulcerated lesion 
on the lip may be malignant. Although the 
incidence of epithelioma of the lip is 
relatively low among women, ‘the lesion 
does affect women and should be considered 
in all suspicious cases. The fact that the 
patient is under twenty years of age does 
not exclude the possibility that the lesion 
may be malignant; from time to time 
patients are seen in the first two decades 
of life who have malignant lesions of the 
lip. Frequently, however, they are treated 
conservatively while, as a matter of fact, 
they require the most radical treatment 
because their activity is increased usually 
in the case of younger patients. 

If the carcinoma of the lower lip is more 
advanced, a wide excision of the lesion and 
a plastic operation at either angle of the 
mouth and upper lip is usually necessary to 
reconstruct the lower lip as it may be 
necessary to excise from a half to two- 
thirds of the lower lip in order to remove 
the growth. In cases in which the patients 
previously have received irradiation or are 
badly infected from other treatments, it is 
not advisable to do a plastic operation at 
the preliminary operation, as it is almost 
impossible to tell the extent of the growth. 
This is particularly true in cases in which 
the entire lower lip is involved along with 
the anterior surface of the lower jaw. In 
these cases we prefer to do a wide excision 
with surgical diathermy or with the cautery 
and then to destroy the bone thoroughly 
with surgical diathermy, leaving the wound 
wide open to granulate in. In this way, if a 
recurrence takes place, it can readily be 
observed while, if a plastic operation has 
been done, it is almost impossible in many 
cases to tell whether recurrence is present 
or whether there is just some thickening 
of the flap. We feel that in these cases, 
it is best to wait at least eight months to a 
year before attempting to reconstruct the 
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lower lip and cheek. In cases in which it is 
impossible to swing in tissue from the 
cheeks to replace the lower lip, or in which 
rotating a piece of the upper lip down to the 
lower lip, or a combination of these pro- 
cedures, will not supply sufficient tissue, 
tubed flap from the thorax, with the 
distal end lined with a full-thickness skin 
graftso that the part of the tissue supplying 
the lower lip is double epithelized, is the 
routine method of procedure. Obtaining 
this tissue from the supraclavicular region, 
the clavicular region, or the upper sternal 
region, and carrying the lower end of the 
pedicle to a point in the neck before the 
double epithelized skin is carried into 
position, gives much better looking tissue 
than can be obtained from the lower 
portion of the thorax. 
TABLE I 


EPITHELIOMA OF THE LIP; 357 PATIENTS SURVIVING FIVE 
OR MORE YEARS AFTER TREATMENT 


Lived five or 
more years after 


Pa- operation 
tients | Pa- 
Lymphatic involve- 
; oper- | tients 
ment, cases 
ated | traced Per cent 
on of pa- 
ber tients 
traced 
Nodes not involved 
but dissected.......| 288 234 210 | 89.7 
Nodes not involved 
clinically and not 


dissected*..........| 209 196 129 65.8 


Nodes involved and 


dissected....... 50 46 18 39.1 


es 476 357 75.0 


* Nodes not dissected because of type of growth, age 
of patient, and so forth. 


The necessity of efficient care of early 
epithelioma of the lip is brought out daily 
when one sees the hopeless cases in which 
the patients not only have a recurrence of 
the growth in the lip but involvement of 
many lymph nodes in the neck which some- 
times are broken down and for which little 
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can be done. Frequently, the lesion of the 
lip has been taken care of months or years 
before, and the patient, forgetting this 
fact, consults the physician or dentist 
regarding the submental or submaxillary 
mass. He is sometimes advised to have a 
tooth extracted; later, the submental 
submaxillary mass breaks down and is 
drained, and it is discovered that it is 
carcinomatous. 

Results of the treatment of epithelioma 
of the lip are given in Table 1, which 
reveals very strikingly the value of taking 
care of these patients before there is 
involvement of the lymph nodes and the 
excellent results that are obtained in these 
early cases. 


CARCINOMA OF THE TONGUE 


Patients present themselves very fre- 
quently with symptoms which result from 
various types of benign conditions of the 
tongue, which they feel are malignant. 
One of the most common of this group is 
the patient who has geographic tongue, 
with multiple plaques of epithelium which 
change from day to day. Another type is 
the patient who has deep fissures in the 
tongue, which are normal, but which the 
patient feels must be a malignant or 
precancerous condition. The soreness or 
enlargement of the small [vmph nodes at 
either side of the base of the tongue 
frequently produces symptoms which worry 
this group of patients a great deal. Lingua 
nigra, or black tongue, when present, 
gives rise to much mental trouble. Sub- 
mucous thrush, in which there are irregular 
areas and patches about the tongue and 
cheeks and some ulcerated points, also is 
the cause of much worry. Practically all 
of these patients have developed psy- 
choneurosis; they carry a looking glass 
with them and are constantly looking at 
their tongues; usually, the minute they 
are out of bed in the morning, this is the 
first thing they do. They need to be 
assured that these conditions are not 
malignant and to be told that malignant 
lesions of the tongue usually appear like 
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an open sore or like a coldsore that will 
not heal. Many of these patients are women 
who should be told that carcinoma of the 
mouth very rarely affects women. These 
patients also worry about the possibility 
that they may later develop some type of 
growth, if there is not one present at the 
time. They should be assured that this 
does not occur. We feel, however, that any 
snags of teeth or other sources of irritation 
should be removed as a_ precautionary 
measure. 

Certain benign lesions of the tongue such 
as lymphangioma which affects children, 
are readily taken care of with radiation. 
Some patients who have huge tongues may 
be given complete relief and their tongues 
returned to their mouths even after this 
condition has been impossible for many 
years. The hemangiomas of infants and 
young children are also cleared up with 
similar treatment. In the case of adults, 
treatment by means of a protected dia- 
thermy point gives better results than 
radiation. 

The differential diagnosis of carcinoma 
of the tongue must include actinomycosis. 
In the latter condition there is a hard mass 
in the tongue. This mass may be only 
0.25 cm. in diameter, or it may be much 
larger and involve half of the tongue. A 
wide excision of the small lesions and 
thorough drainage and packing of the 
larger masses together with radiation and 
large doses of potassium iodide are efficient. 
The actinomyces are readily demonstrated 
as little yellow granules which can be picked 
up on a knife and, after being washed on a 
slide, can be readily diagnosed by their 
club-shaped appearance. Actinomycosis of 
the mouth is usually caused by a small 
foreign body of some type which forms a 
nidus in the mucous membrane; the 
actinomyces then develop on the distal 
end of this foreign body. We have obtained 
several such specimens, which show the 
method of development of this disease in 
the mouth. 

Blastomycosis also may be present in the 
tongue and present the appearance of a 
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low-grade carcinoma. A specimen at biopsy 
will sometimes simulate tuberculosis with 
giant cells and unless the pathologist 
shades down the field so that he can see the 
refractile bodies, the specimen sometimes 
is thought to be one of tuberculosis of the 
tongue. Tuberculosis of the tongue may 
occur as a primary or a secondary lesion. 
It may occur as a small tuberculous nodule, 
or a lupus. The secondary tuberculous 
lesions are frequently present in the tongue, 
secondary to pulmonary tuberculosis. They 
present a ragged dirty ulcer. The treatment 
depends upon the general tuberculous 
process. If this is under control, the 
destruction of the lesion with surgical 
diathermy allows it to heal. 

Syphilis of the tongue may be present as 
a primary lesion, a secondary lesion, or a 
gumma. The relation of syphilis to car- 
cinoma of the tongue is generally well 
known. From 15 to 20 per cent of carcino- 
mas of the tongue are secondary to 
syphilitic leucoplakia or deep fissures which 
frequently occur in the midline of the dor- 
sum of the tongue. Syphilitic leucoplakia 
frequently is very hard and it may be 
possible to obtain tissue from several parts 
of the syphilitic tongue which microscopi- 
cally will show all the stages from the 
atrophy and leucoplakia to the epithelial 
hyperplasia and carcinoma. Patients with 
syphilitic leucoplakia of the tongue should 
have these areas widely excised as they are 
potentially malignant and should be treated 
as such. The same is true of the thickened 
leucoplakia of the tongue, which is not 
the result of syphilis. A wide excision 
with the cautery, or removal with surgi- 
cal diathermy, is preferable to any other 
method. The fact that there are multiple 
lesions does not exclude the possibility of a 
malignant condition. Three distinct areas 
of carcinoma of the tongue have been seen 
in a single case. These were secondary to a 
syphilitic condition and were squamous- 
cell epitheliomas, grade 3. 

The presence of an old jagged tooth near 
a malignant ulcer always makes one think 
of the possibility that it might have been a 
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factor in the production of carcinoma. 
The etiology, of course, is indeterminate, 
and any areas of irritation should always be 
removed. In carcinoma of the tongue I feel 
that a wide removal of the growth with 
diathermy or cutting cautery is advisable, 
where possible, as well as a_ bilateral 
dissection of the submental, submaxillary 
and upper cervical lymph nodes on the in- 
volved side, if there is no involvement of 
the lymph nodes. If the lymph nodes are 
involved,:a block dissection on that side 
should be done. The highly malignant 
lesions, which occur more frequently at the 
base of the tongue, may be treated with 
radium inserted directly into the tumor and 
radiation used externally. The removal 
of the lymph nodes of the neck, however, 
we feel is a very essential part of the 
treatment of carcinoma of the tongue. We 
see many cases at the present time in which 
the lesion of the tongue has been removed, 


TABLE II 
EPITHELIOMA OF THE TONGUE; FIFTY-EIGHT PATIENTS 
SURVIVING FIVE OR MORE YEARS AFTER TREATMENT 


| | 

| Lived five or 

‘more years after 

| Pa- | operation 

tie >| Pp; 

. | tients | a- 

Lymphatic 
tes oper- | tients | 
involvement 


| ated | traced) iPer cent 
on | Num-| of pa- 
ber tients 
traced 
Nodes not involved but} 
58 29 50.0 
Nodes involved! 
clinically and _ not! 
dissectedt.......... 36 19 52.8 
Nodes involved and 
dissected*.......... 57 56 8 | 14.3 
— — — 
Extension to floor of 
6 | 6 2 33.3 
156 58 37.2 


* Cases in which there was extension to the floor of the 
mouth not included. 

+ Nodes not dissected because of type of growth, age 
of patient, and so forth, 
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and in which involvement of the upper 
cervical lymph nodes appeared later. This 
makes the outlook from any: form of treat- 
ment very questionable. The end-results in 
carcinoma of the tongue are shown in 
Table 11. This demonstrates very well the 
fact that a patient who has involvement 
of the lymph nodes has about a fourth the 
chance of getting well that one who does 
not have involvement of the lymph nodes 


has. 
EPITHELIOMA OF THE LOWER JAW 


Epulis is one of the most common 
neoplasms seen in the lower jaw. An 
epulis appears as a little red cherry-like 
tumor along the alveolar process between 
the teeth. Microscopically, it may be a 
fibroma, fibrosarcoma or a giant-cell tumor. 
The important thing, however, is that it 
usually originates from the periosteum of a 
tooth socket so that it is essential to remove 
the adjacent teeth and destroy the peri- 
osteum of the tooth socket at the point 
where the tumor is attached in order to 
prevent recurrence. A very rapidly growing 
malignant epithelioma frequently may 
appear as an epulis-like growth on the 
alveolar process. From time to time at the 
clinic we see patients who, because a micro- 
scopic examination was not made and a 
careful history was not taken, have had 
very conservative treatment for what was a 
highly malignant epithelioma of the jaw. 
The rapidly growing epithelioma must be 
taken care of in a very thorough manner, 
while the epulis is benign. These neoplasms 
may appear a great deal alike clinically. 
The epithelioma of the lower jaw may 
originate in a previous papillary leucoplakia 
or the first symptoms may be a loosening 
of a tooth, starting in the body of the jaw. 
I feel that in these cases thorough destruc- 
tion of all precancerous and malignant 
lesions with surgical diathermy gives the 
best chance of permanently getting rid of 
the trouble. In the lesions that have spread 
onto the cheek, the removal of the sub- 
mental and submaxillary lymph _ nodes 
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adds considerably to the chance of prevent- 
ing extension to the neck. The end-results 
in epithelioma of the lower jaw are shown 


in Table 111. 


TABLE III 
EPITHELIOMA OF LOWER JAW; NINETY PATIENTS 
SURVIVING FIVE OR MORE YEARS AFTER OPERATION 


| 
| Lived five or 


‘more years after 


| Pa- | Operation 
Pa- 
involvement 
ated | traced’ ‘Per cent 
on | /Num-| of pa- 
| ber tients 
| traced 
Nodes involved.......| 45 | 38 | 41 28.9 
Nodes not involved. .. | 142 | 113 79 69.9 
| 187 | 151 | go 59.6 


MALIGNANT TUMORS OF THE UPPER 
JAW AND ANTRUM 


During the last fifteen years there has 
been a marked change in the treatment of 
malignant tumors of the upper jaw and 
antrum. In 1920, I brought out the fact 
that the use of cautery and irradiation in 
the treatment of malignant tumors of the 
upper jaw and antrum eliminated the 
operative mortality, and that more pa- 
tients were well without recurrence after 
this method of treatment had been used 
than were well without recurrence after 
the older methods of resection of the upper 
jaw had been employed. Recently, we have 
reviewed a group of 295 cases of tumors of 
the upper jaw and antrum at The Mayo 
Clinic and feel that the methods we have 
followed in the treatment of these cases 
have allowed more patients to survive for 
five years than did our previous methods. 
Tumors which originate in the upper jaw 
are usually diagnosed readily. It is interest- 
ing to note that the percentage of cases of 
squamous-cell epithelioma of the upper 
jaw and antrum is much higher in the 
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pathologic reports at the present time than 
it was in the pathologic reports of twenty 
years ago. Table tv reveals that 63 out of g1 
primary tumors of the antrum were 
squamous-cell epitheliomas, and that 30 
out of 50 secondary tumors of the antrum 
were squamous-cell epitheliomas. We have 
attempted in these cases to distinguish the 
tumors which apparently have started in 
the antrum itself, which we call primary 
tumors of the antrum, from those which 
apparently have started in the upper jaw, 
and which we call secondary tumors of 
the antrum. This differentiation, of course, 
is not absolute because of the impossibility 
at times of determining where the tumor 
originated. 


TABLE Iv 
PRIMARY AND SECONDARY TUMORS OF THE ANTRUM 


Types of primary tumors of the antrum 


Squamous-cell epithelioma...................... 63 
6 
I 
Fibrosarcoma and osteosarcoma.................. 9 
Malignant, type of cell not determined........... 2 


Types of secondary tumors of the antrum 


Squamous-cell epithelioma...................... 30 
Malignant, type of ceil not determined........... 11 


In the diagnosis of tumors of the upper 
jaw, one sees from time to time cases in 
which a diagnosis of Vincent’s infection has 
been made because of the presence of 
Borrelia vincenti in a smear from an 
ulcerated lesion about the jaws. It is possi- 
ble to find Borrelia vincenti in almost any 
ulcerated lesion about the mouth, there- 
fore, the question of acute leucemia, 
agranulocytic angina, lymphosarcoma, or 
carcinoma must be thought of in cases that 
may be diagnosed as Vincent’s angina. 

In acute lymphatic leucemia the leuco- 
cyte count alone will not aid in the diagno- 
sis because this frequently is not changed; 
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the differential count is necessary in order 
to establish the diagnosis. The roentgeno- 
gram is of great aid in diagnosing malignant 
tumors of the antrum. One sees various 
types of inflammatory lesions, for example, 
osteitis fibrosa cystica, giant-cell tumors, 
and also cysts, adamantinomas, fibro- 
osteosarcomas, and various other more 
benign tumors, which must be considered 
in the differential diagnosis of neoplasms of 
the antrum. If a patient has indeterminate 
pains about the upper jaw and antrum, 
which are aggravated by lying down, and 
if there is any suspicion that the lesion is 
malignant, the antrum should be explored. 
Only too frequently, the diagnosis of a 
malignant tumor of the antrum is not made 
until the cheek, the eye, or the palate is 
bulging. If the diagnosis is made earlier by 
exploration, the outlook for a cure is much 
better. It is essential, however, that the 
surgeon who explores the antrum should be 
equipped to take care of the condition, if it 
proves to be malignant, as secondary 
operations do not give as good results as 
does removal of the tumor at the time of 
the first exploration. The roentgenograms 
may reveal destruction of the structures of 
the nose or the sinuses, the floor of the orbit, 
or the bones of the face. The treatment in 
these cases has been described in pre- 
vious reports. Intratracheal gas anesthesia 
usually is employed and the tumor is 
explored either through the mouth or by 
means of a lateral rhinotomy, depending on 
the situation of the tumor. Biopsy is 
performed to determine the type of growth. 
In the case of lesions, which have a low 
grade of malignancy I feel that careful and 
thorough destruction with surgical dia- 
thermy offers the best chance of clearing up 
the disease. However in the highly malig- 
nant lesions, an exploration should be 
made and enough of the tissue destroyed 
with surgical diathermy to establish very 
free drainage. Radium is then inserted 
at various points, directly into the tumor, 
through the wound. At the clinic, we have 
recently examined patients who have been 
well for fifteen and sixteen years after they 
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TABLE V 
MALIGNANT GROWTHS OF UPPER JAW AND ANTRUM; 
127, PATIENTS SURVIVING FIVE OR MORE YEARS AFTER 
TREATMENT 


Lived five or 
more years after 
treatment 
Pa- Pa- 
Situation of growth | tients | tients 
treated | traced 


Per cent 
Num-| of pa- 


ber tients 
traced 
Antrum, primary.... gl 75 30 | 40.0 
| 
Antrum, secondary... 50 | 43| 23 53.4 
Upper jaw and palate) 154 18} 74 | 62.7 
| 295 236 | 127 53.8 
| 
| 
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had been treated in this manner for malig- 
nant growths of the upper jaw and antrum. 
About 10 per cent of patients who have 
tumors of the upper jaw and antrum lose 
the eye on the involved side. Some of them, 
of course, require plastic reconstruction for 
the perforation of the cheek. I feel that the 
tissue from the supraclavicular region, if 
brought up by means of a tubed flap, gives 
the best color and character of skin in these 
sases. Perforations of the upper jaw, which 
open into the antrum, are best closed by 
means of a dental plate. While a pedicle 
flap may be used to close these perforations, 
it is almost impossible to have a dental 
plate made which will carry teeth and fit 
over a flap. The end-results in these cases 
of malignant growths of the upper jaw and 
antrum are shown in Table v. 
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TRACHEOTOMY FOR OBSTRUCTION IN MALIGNANCY 
OF THE UPPER AIRWAYS* 


ABRAHAM LIEFF, M.D. 


NEW YORK CITY 


HE main purpose of tracheotomy is to 

enable the patient suffering from 

obstruction of the upper airways to 
breathe, avoiding slow asphyxiation. A 
common cause of obstruction to breathing 
in cases at the Cancer Hospital is carcinoma 
of the larynx. In some instances, trache- 
otomy is also imperative where extensive 
carcinoma of the base of the tongue, 
carcinoma of the epiglottis, or malignancy 
of the pharynx and hypopharynx block the 
larynx opening. Occasionally, metastases 
of the cervical lymph nodes will cause 
sufficient pressure on the trachea to require 
relief by tracheotomy. Carcinoma of the 
upper end of the oesophagus will occasion- 
ally cause respiratory difliculty, either by 
external pressure, or by direct invasion into 
the larynx and when this occurs, a trache- 
otomy must be done. 

Ofttimes, however, a tracheotomy may be 
performed merely asa preliminary measure, 
preparatory to more extensive surgery or 
radiotherapy. In such cases where a laryn- 
gectomy is contemplated, it can be per- 
formed with greater ease and safety if a 
tracheotomy has been previously done. 
Intensive high voltage x-ray or radium 
pack treatment to the neck may cause 
severe edema of the larynx, with sub- 
sequent respiratory embarrassment. This is 
obviated by the tracheotomy carried out 
before irradiation. 

In our cases a low tracheotomy has 
proved to be the operation of choice and 
even though the high tracheotomy may be 
performed with greater facility, more speed 
and less bleeding, because, in the first place, 
when radiation therapy is applied over, or 
directly to, lesions of the upper airways, 
the metal tube placed high in the trachea 


gives off secondary radiations which may 
lead to perichondritis or necrosis of carti- 
lage and secondly, as the neoplasm, carci- 
noma of the larynx, grows and spreads in 
all directions, it may, in time, reach the 
tracheotomy opening itself, causing ulcera- 
tion and bleeding, making it difficult to 
keep the opening clean and functioning 
properly. Aspiration of blood into the 
bronchi may also take place and later, 
the opening may become completely oc- 
cluded by the extending growth and the 
benefit derived from the previous operation 
nullified. It is for these reasons that only a 
low tracheotomy should be considered in 
such cases. 

For operation, the instruments shown in 
Figure 1 are required to be on hand and 
readily available, for emergency use: 

For clearness of description we have out- 
lined the various steps used in the opera- 
tion as follows: 

1. Position of patient. 

2. Preparation of operative field. 

3. Anesthesia. 

4. Skin incision. 

5. Dissection of superficial fascia, mus- 
cles and pre-tracheal fascia. 

6. Exposure of trachea. 

Incision of tracheal ring. 

8. Introduction of tracheotomy 
into trachea. 

g. Closure of wound. 

(1) The operative posture of the patient 
is important and has two distinct objec- 
tives. By placing a sandbag under the 
patient’s shoulders the trachea is thrust 
forward, resulting in a good exposure and 
easy approach. The pillow is placed under 
the head, merely for the patient’s comfort. 


(See Fig. 2.) 


tube 


* From the New York City Cancer Institute Hospital, Dr. Ira I. Kaplan, Director. 
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(2) The operative field is prepared by 
painting the exposed parts of the neck from 
the chin down to one inch below the sternal 
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along the midline, as described, is usually 
sufficient to render the entire operation 
painless. 


Fic. 1. A. Two 10 c.c. Luer syringes. B. Two hypodermic needles. c. Scalpels. p. Catgut suture material. E. 6-8 
hemostats. F. Skin retractors. G. Tracheotomy hook. u. Three tracheotomy tubes, sizes 5, 6 and 7. 1. Pilots. J. 


Tracheal dilator. k. Suction apparatus. 
notch, with tincture of iodine wiped off by 


alcohol. The head is retarded in order to 
bring the trachea forward. It must not 


SANDBAG 


PILLOW 


ric. 2. 


deviate to either side, because it is essential 
that the trachea and surrounding structures 
maintain their normal position. The patient 
is then draped, leaving only the anterior 
neck exposed. 

(3) For anesthesia !3~1 per cent novo- 
caine is employed. Infiltration of skin is 
begun just at the sternal notch in the 
midline and continued upward to the 
notch in the thyreoid cartilage. It has 
rarely been found necessary to infiltrate 
beyond the skin. A mere wheal produced 


(4) Skin incision. The length of the 
incision necessarily varies since some 
patients have long necks, while others have 
short thick necks. The aim always being 
the same, namely, to secure adequate 
exposure of the trachea. In the average case 
an incision extending from the cricoid to 
the sternal notch, usually about 2 inches 
long, will serve the purpose. Incision is 
made with scalpel, beginning at the level 
of the cricoid, in a straight line down to the 
sternal notch, exposing the superficial 
fascia. 

(5) The superficial fascia and infrahyoid 
group of muscles are cut through in the 
midline and retracted laterally on both 
sides exposing the pre-tracheal fascia. It is 
well to avoid cutting through any large 
vessels and this is accomplished by carrying 
the incision close to the midline. Some 
bleeding which occurs may be controlled 
by clamping and ligation. Where the 
thyroid is prominent, it may be necessary 
to cut through it. But this contingency, 
when it occurs, involves no grave risk. 
However, before cutting through, the part 
must be clamped and ligated. The pre- 
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tracheal fascia is next cut through and 
retracted laterally, on either side. 
(6) The trachea is now exposed and its 


rings, if not visible, are easily felt with the 
index finger. The rings are counted from 
the cricoid cartilage down. The usual site 
for incision is the fourth ring. (See Fig. 3.) 
The tracheal hook is passed below and to 
the right and the ring lifted forward, ready 
for incision. Some surgeons inject a few 
drops of 4 per cent cocaine into the trachea 
before proceeding further in order to 
abolish its reflex and make it tolerant of 
the tube when it is inserted. However, this 
is not necessary in all instances. 

(7) As the fourth ring is pulled upward 
and forward, it is cut through in the mid- 
line with a scalpel. This is followed by a 
deep inspiratory sound and reflex cough, 
which subsides gradually with the next 
step. 

(8) The opening thus made is quickly 
dilated by means of a Trousseau dilator 
which is introduced into the trachea and 
its three bars dilated. It is indispensable to 
have a suction apparatus at hand and 
ready for use, especially at this stage of the 
operation. It is of real aid when an excessive 
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amount of bleeding occurs and much blood 
is aspirated. A tracheotomy tube, prefer- 
ably size 6 with a pilot in its lumen is then 


> 
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introduced into the trachea through the 
dilator. The pilot and dilator are then with- 
drawn. A piece of lumen tape is then passed 
through the opening on each side of the 
tracheotomy tube tape holder and tied at 
the back of the neck. 

(9) There is no agreement as to one 
method for closure of the wound. Some 
merely place a small strip of todoform 
gauze in the wound and do not suture the 
skin at all. Their reason for this course is to 
allow free drainage, prevent retention of 
secretions, and obviate the hazard of 
mediastinal emphysema, if subcutaneous 
emphysema should follow the operation. 
In our practice we use one suture above the 
tracheotomy tube, and one suture below. 
In this manner all the advantages of the 
open wound method are achieved, at the 
same time obtaining a degree of coaptation 
of the wound, which allows primary healing 
in the usual time. However, the difference 
between these two methods is of no 
importance and one may follow either 
course at his discretion. 

The first dressing is done on the operat- 
ing table, consisting of a pad of gauze, 
4 X 4 in., moistened in a weak antiseptic 
solution of boric acid or saline and placed 
underneath the tracheotomy tape holder 
in the form of a collar. 

Following the operation the patient must 
be kept quietly in bed. The inner tube 
should be changed every half hour or 
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oftener during the first few days if the 
amount of secretion is excessive. The outer 
tube should be changed once in twenty- 
four hours, preferably by the doctor, or by 
a nurse trained for that purpose. Secretions 
coughed up through the wound must be 
wiped away quickly, so as to prevent 
aspiration through the tube into the 
trachea. Dressing should be changed as 
often as the gauze pad covering the wound 
is soiled. The pad is always moistened in 
sterile saline before being placed over the 
wound. This prevents crusts from forming 
over the wound and, at the same time, 
absorbs excessive secretions. A special tray 
containing a duplicate tracheotomy tube 
consisting of both inner and outer tube and 
pilot, should be kept close to the bedside 
of the patient (see Fig. 4). Also on this 
bedside tray, there should be ready for use 
a pair of sterile gloves, sterile pads of gauze, 
a dish containing sterile saline, a probe, 
pair of scissors, hemostat and tracheal 
dilator. A suction apparatus, too, must be 
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available. The doctor or nurse changing the 
tracheotomy tube must make sure that 
both inner and outer cannulae are thor- 
oughly cleansed before replacing, and that 
the tracheotomy tube is long enough to 
reach down into the trachea. 

Postoperative care is not prolonged. And, 
since in our work we deal with adult 
patients, they soon learn to take care of 
themselves under proper instruction of the 
attending surgeon or trained nurse, change 
and cleanse their tube and replace them as 
required. 


SUMMARY 


Recapitulating, the operation, as de- 
scribed, has relief of obstruction to the 
normal respiratory function as its main 
object. The low type of tracheotomy is the 
method of choice. A proper set of instru- 
ments is indispensable for a_ successful 
operation. The various steps must be kept 
in mind and carried out in an orderly 
fashion. 
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PAPILLARY CYSTADENOMA LYMPHOMATOSUM 
OF THE PAROTID GLAND* 


CONSTANTINE ODEN, M.D., F.A.C.S. 


MUSKEGON, MICH. 


HE routine laboratory analysis of 

material removed during the course 

of a general surgical practice often 
becomes responsible for unexpected patho- 
logical findings. 

Such was my experience some months 
ago, when a tumor removed from the cheek 
of a man of fifty-seven proved to be a 
papillary cystadenoma lymphomatosum. 
A review of the literature found in the 
Library of the University of Michigan 
showed a scarcity of similar instances, 
even though pathologists have taken great 
interest in this subject. I am submitting 
a report of the study made of my case: 


CASE REPORT 


Mr. D., aged fifty-seven, butcher. Three 
years ago he first became conscious of a small 
nodular enlargement involving the right cheek, 
but gave the matter no special consideration 
until it began to show signs of more rapid 
development, reaching the size of an English 
walnut. When he consulted me, I advised its 
removal, which I did under local anesthesia. 
The operation proved to be more difficult than 
I first had anticipated, as the capsule involved 
not only the adjacent tissue, but extended into 
the parotid gland. During the course of its 
removal, a branch of the seventh nerve was 
traumatized, causing a slight paralysis of the 
lower lip, which, fortunately, cleared up in 
about two weeks. 

The tumor, per se, measured about 5 X 3cm. 
and was enclosed in a yellowish glistening cap- 
sule. Upon section it contained an aqueous 
fluid simulating colloid material with small 
free particles, and showed the stroma to contain 
numerous cystic areas. It was submitted for a 
detailed examination to Doctor C. V. Weller 
of the University of Michigan, who gave the 
following report: “‘This is a very rare, tera- 
tomatous tumor of the parotid gland, which 


has been called a papillary cystadenoma 
lymphomatosum. If it is entirely removed, 
there should be a good prognosis, otherwise it 
will probably recur, and there is a possibility 
of the development of an adenocarcinoma in a 
neoplasm of this type. We feel there is no 
malignancy as yet. The epithelium is a little 
less typical in the present example than in 
others we have seen. The interesting thing 
about this tumor is that it is, as far as we know, 
the only one showing this particular stage of 
development, namely, the transition stage 
between benignity and malignancy. It shows an 
atypical proliferation of the epithelium, in 
which there is a disturbance in the arrangement 
accompanied by loss of polarity on the part 
of the cells. This must be interpreted as tending 
in a direction of the development of a car- 
cinoma if it is not already carcinomatous. 
Undoubtedly, it will be shown in the course of 
time that carcinoma can develop in these 
neoplasms, and I think that your case can 
properly be taken as a connecting link between 
those which are benign and those which 
become frankly malignant.” 


Warthin’s paper on “Papillary Cystad- 
enoma Lymphomatosum,” published in 
1929, is one of the earliest concise dis- 
courses on this subject. Basing his findings 
on studies made of diagnostic material of 
several hundred thousand cases, he had 
found 700 mixed tumors of the parotid, 
500 branchial cysts of the cervical region, 
but only 2 cases of this special form of 
tumor of the parotid region. He also 
referred to 2 cases reported by Albrecht 
and Artz! in 1g1o (at this time the only 
reported tumors of this type). 

Since Warthin’s article, several case 
reports have been submitted. Bottin,? in 
1929, in reporting one case and referring 
to the rarity of the tumor, cites it to be 
the only one found in 16,800 specimens 
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examined at the University of Liége. 
Aside from the instance reported by 
Ehrlicher*® in 1922, which, as in my case, 
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Rikl* (1924-25), concludes his paper with 
a discussion on whether its glandular or its 
Ivmphoid elements are neoplastic, and 


Fic. 1. Note papillomatous structure of growth and 
relation of lymphoid follicles to epithelium. (X 36) 


was firmly adherent to the parotid gland, 
other structures as the salivary ducts and 
cysts were the ones involved, and have 
led to a divergence of opinion as to the 
origin of these tumors. Mazza,‘ Cassinelli,* 
Glass’ and several others seem to agree 
in the belief that they are of a branchial 
origin. Hamperl® (1931) concludes that 
the origin can be accounted for by the 
change of the cells in the salivary gland 
rests in lymph nodes to oncocytes with 
increased secretory activity and conse- 
quent cystic formation. 

In the discussion of the adenolymphoma 
of the parotid gland, Jaffé’ (1932) empha- 
sizes the finding of secretion capillaries, 
which had not been described previously, 
and explains the dilatation of the glands 
by their secretory activity. He recalls that 
the stroma of the parotid gland has the 
tendency to form lymphoid tissue, espe- 
cially in the chronic inflammations, and 
stresses the fact that these tumors are 
found in the immediate vicinity of the 
parotid where small lymph nodes are 
found. On this basis he believes that small 
islands of aberrant salivary gland are 
found in these lymph nodes and explains 
the origin of this type of tumor on this 
basis. 


Fic. 2. Note atypical proliferation of epithelium in 
which there is a disturbance in arrangement accom- 
panied by loss of polarity on part of cells. (XX 225) 


concludes that the latter are morpho- 
logically very similar to the excretory 
parotid ducts in his particular case. 

Moutier and Redon’ believe that this 
type of tumor probably arises from a 
cystic malformation with a degenerative 
tendency developing at the expense of 
some efferent parotid duct. 

Spitznagel’ (1929) reports a cystad- 
enoma of the submaxillary region and 
believes with a large group that it repre- 
sents a misplacement of embryonic tissue 
from the branchial arches forming the 
pharyngeal fossa. 

Wendel'! (1930) reports a case from the 
Hertzler Clinic which was similar to 
Spitznagel’s,"° but in which the tumor 
did not have any attachment with the 
parotid, but instead replaced the sub- 
maxillary gland. He was unable to state 
whether this fact had any bearing on the 
theory that these tumors represent a 
heterotopia of the mucous membrane from 
the pharyngeal entoderm which has as- 
sumed a neoplastic tendency. He closes 
with the statements that the clinical 
significance of this type of tumor Is 
lessened by its rarity, and that there is a 
possibility of its giving rise to the primary 
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adenocarcinoma of the salivary gland 
region. 

From a careful study made of a large 
number of the cases cited in literature, | 
find that none seem to portray as definitely 
as does my case the borderline structure 
indicative of malignant change. 


CONCLUSION 


In conclusion, I have made a careful 
survey of the literature available to me, 
and I find fewer than 35 cases reported, 
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all in males and occurring in later life 
(fifty years or over) except for one case in a 
boy of two and one-half years, and another 
in a man of thirty-six years. Most of the 
cases were in the parotid, only 3 reported 
being in the submaxillary region. | agree 
with Wendel"! that this type of tumor may 
not be of great clinical significance, but 
of more interest pathologically because of 
its rarity. However, the possibility that 
they may become malignant makes it 
advisable to accomplish a complete eradica- 
tion when they are found. 
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SPINAL TUBERCULOSIS 


CLIMATIC AND OPERATIVE TREATMENT* 


Frep H. ALBEE, M.D., SC.D., LL.D., F.A.C.S. 


Director, Department of Orthopedic Surgery, Broad Street Hospital and Pan-American Clinics, Etc. 


NEW YORK CITY 


HE problem which the title of this 
paper indicates, is one that involves 
probably as great a variety in thera- 
peutic detail as any condition throughout 
the realm of medicine and surgery. 
Although quite readily distinguishable 
from one another by cultural, morpho- 
logical and inoculation tests, the bovine 
and the human tubercle bacilli are un- 
doubtedly of common origin. That the 
two organisms are both responsible for 
human tuberculosis has been abundantly 
demonstrated, although what percentage 
of infections is due to each is the subject 
of divergent opinions. Bacteriological in- 


vestigations by reliable workers have 
demonstrated the relation of a_ large 


proportion of bovine infection to an 
infected milk supply and a young age 
incidence. This is a natural sequence of 
events. The chief article of diet at the 
age when osseous tuberculosis is most 
common is milk. If this staple food is 
contaminated by the bovine tubercle 
bacillus, its ingestion is very naturally 
followed by tuberculous disease of the 
lymphatic nodes, cervical and mesenteric, 
and from this focus, a distribution of 
the bacilli to the bones and joints readily 
follows. 


PORTALS OF ENTRY OF THE BACILLI 


Antenatal infection may be disregarded 
as an unlikely possibility. Fhe two most 
accessible channels of inoculation are the 
respiratory and alimentary systems. The 
relative importance of the two is still 
under discussion but unquestionably varies 
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with the time of life; the preponderance 
of surgical tuberculosis tn children suggest- 
ing the probable ingestion source at that 
time, while in adults the process is re- 
versed, pulmonary lesions becoming the 
commonest and suggesting the respiratory 
origin. 

Other less common means of entrance 
are the tonsils, the pharynx, the skin 
(following wounds), the genito-urinary 
passages and the teeth; in the pulp of 
carious teeth, tubercle bacilli probably 
infect the submaxillary groups of lymph 
nodes. 


SOURCE OF INFECTION OF THE BONES 
AND JOINTS 


Direct infection of a bone or joint from 
without so rarely occurs as to be a negligi- 
ble factor. The indirect avenues of invasion 
are, of course, the blood stream and the 
lymphatic system. Much important work 
has been done by investigators to deter- 
mine whether one or both of these routes 
provide the path of infection and whether 
the bones and the joints were equally 
liable to invasion or stood in relation to 
one another as primary and secondary 
infections. 

From the mass of data accruing from 
these investigations, four conclusions may 
be drawn: (1) experimental tuberculous 
lesions are difficult of production; (2) 
trauma is a relatively slight factor; (3) 
joints are much more susceptible to 
tuberculous infection than bones, and 
(4) the joints are infected through the 
medium of the blood stream. 
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PREDISPOSITION 


Predisposition to the tuberculous condi- 
tion may be exhibited by reason of, (1) 
injury; (2) heredity, and (3) general causes. 

1. Injury: Although a history of previ- 
ous injury is nearly always given, there is 
no doubt that in a certain small number of 
cases, traumatism Is an important factor. 
The effect of injury may be felt in two 
ways, viz., (a) by the production of a 
locus minoris resistentiae consequent upon 
a small effusion of blood and lymph in 
the cancellous tissue and a stagnation 
of the organism; and (b) where a pre- 
existing tuberculous lesion has been cir- 
cumscribed, encapsulated and quiescent, 
trauma may provoke active spreading 
of the process and the production of an 
infiltrating tubercle; this, in the case of a 
tuberculous focus in or near the articular 
extremity of a bone, may cause extensive 
involvement of the neighboring joint. 
It is believed, however, that in the his- 
tories of tuberculous joint cases the 
frequent occurrence of trauma as a possible 
etiological factor is partly accounted for 
by the fact that emphasis is placed upon 
the injury because the joint was sensitive 
from the lesion already present. 

2. Heredity: The subject of direct hered- 
ity has aroused strong discussion, and 
although cases of apparently true con- 
genital tuberculosis have been reported, it 
is believed that a tuberculous parent 
reacts upon its offspring in a less direct 
manner, viz: (a) by actual transmission 
of the tuberculous virus to the subject 
during intra-uterine life (Baumgarten); 
(b) lowering of the vitality of the subject 
by reason of the impoverished state of the 
parent’s blood; (c) a tuberculous parent 
stands as a constant source of infection by 
virtue of proximity to the child. 

3. General Causes: These all operate to 
lower the vitality of tissue and to render 
the soil fertile for the implantation and 
growth of the offending bacilli. Among 
the more important debilitating states 
are the exanthemata, influenza, inadequate 
feeding and want of fresh air and sunshine. 


American Journal of Surgery 61 


‘In the first place, it should be con- 
sidered as a chronic lesion, with probably 
foci in other regions of the body, which 
may or may not precede the particular 
lesion under treatment. 

As a rule, conservative treatment takes 
priority over operative interference in 
osseous tuberculosis (except in the case 
of tuberculous vertebrae where a_bone- 
graft or fusing operation is indicated in 
every case) in contradistinction to the 
treatment of monarticular joint tubercu- 
losis, in which condition the reverse is true, 
especially in children. Operative measures 
should, however, be undertaken before 
bone destruction, or secondary infection 
with abscess and sinus formation have 
occurred. 

The marked curative effect of bony 
ankylosis upon any tuberculous joint is 
axiomatic in orthopedic surgery. Without 
ankylosis, an advanced tuberculous process 
in a joint can never be said to be cured. 
In planning treatment of tuberculous 
spines, it is, therefore, of extreme signifi- 
cance that, anatomically, we are dealing 
with joints under constant uncontrollable 
mechanical influences, such as respiration 
and involuntary muscle spasm. This fact 
contributes greatly to the spread of the 
tuberculous process, prevents cure and 
makes for the development of extensive 
deformity, known as hunch-back. It not 
only makes it more difficult for Nature to 
set up a protective ankylotic process, 
but also presents increasing difficulties 
to the surgeon who attempts to bring 
about immobilization by non-operative 
conservative measures. 

These non-operative measures include 
the application of casts and braces and the 
use of the frame and the block. The plaster 
cast must be judged according to the 
general principles of splintering. Since 
both thorax and abdomen normally change 
their dimensions constantly, the cast can- 
not be fitted closely enough to maintain 
immobility, and this cardinal principle of 
splinting must be sacrificed. It cannot 
be expected that any form of external 
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splinting will immobilize a series of short 
bones of irregular contour to which are 
attached muscles acting in coordination 
with the muscles of respiration and the 
voluntary muscles which move the head 
and limbs. An added disadvantage of these 
imperfect attempts at immobilization Is 
that the cast which is applied to accomplish 
cure seriously restricts the movements 
of the thorax and abdomen and interferes 
with respiration, oxidation and nutrition 
on which so much depends in the treat- 
ment of any form of tuberculosis. This is, 
in itself, paradoxical. 

If the cast is applied to a child during the 
period of growth, the tendency to produce 
muscle and bone atrophy by prolonged 
recumbency and inactivity is most un- 
fortunate biologically, anatomically and 
physiologically, and, in my opinion, far 
outweighs any objection to submitting a 
child to an operation of such slight magni- 
tude with such outstanding curative influ- 
ence. If the case is referred for operation, 
after conservative treatment has _ been 
followed by relapse, the disease has fre- 
quently progressed to such a degree that 
deformity cannot be entirely prevented. 
The late end-results of cases in which 
the bone-graft operation for Pott’s (spinal) 
disease was performed in early childhood 
are so favorable, and I have seen so many 
tragic cases of unsuccessful results from 
prolonged conservative treatment, where 
operation has been sought too late, that 
I stand emphatically for early operation. 
Recent literature shows that more and 
more surgeons are inclining toward this 
view. 

If there is a lung involvement, the cast 
tends to aggravate it by constricting the 
lower lobes and leaving the upper rela- 
tively free, thus throwing increased mo- 
bility and work on the diseased portions 
of the lungs. The most important of the 
objections to conservative treatment is 
the protracted inactivity of the patient, 
and the fact that one never can be certain 
there will not be relapse so long as there is 
no bony ankylosis. 
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One, therefore, turns to internal im- 
mobilization by means of an autogenous 
bone-graft, as the procedure of choice. 
My first attempts in 1909 were directed 
toward fusion of the spinous processes by 
using bone-graft material from the tibia. 

Convictions regarding the low osteo- 
genetic potentialities of vertebral bone 
were confirmed by my early animal 
research experiments on bone growth in 
1908 and 1909. Cubes of vertebral bone 
and ulnar bone, taken from the same dog, 
were transplanted into his muscle under 
identical conditions, and after a period of 
weeks, the ulnar bone showed marked 
superiority In osteogenetic power, both 
microscopically and macroscopically, as 
compared with the vertebral bone. 

Because of this inadequate callus-form- 
ing capability of vertebral bone, it is clear 
that, in order to secure a strong fusion, 
a single graft from a long bone of high osteo- 
genesis should be used to supplement that 
of the local vertebral bone. Furthermore, 
a massive bone-graft splint provides im- 
mediate immobilization of the affected 
vertebrae. When I first used the spinal 
graft, | chose autogenous bone from the 
patient’s tibia for reasons which seemed 
then, and I am convinced still are, in 
accord with the soundest biologic principles. 

The tibia, fortunately for the purpose of 
the reconstruction surgeon, inherently has 
great osteogenetic potentiality and excel- 
lent reparative power. When inlaid into 
the spinous processes, it not only serves 
as an excellent internal immobilization 
splint, but immediately fuses by its own 
osteogenetic influence and that of the 
spinous processes themselves with the 
spinal column. A second very important 
curative consideration is the aid of 
vascularization of the tuberculosis-involved 
portion of the vertebrae by means of 
the vascular canalization of the massive 
bone graft. 

My hope was that this graft of living 
bone would not only provide immediate 
mechanical support and added osteogenetic 
power to promote ankylosis, but would also 
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act as a vascular-conducting scaffold from 
each spinous process to the next, and from 
the unaffected portion of the vertebra, to 
the portion whose circulation is impaired 
by the effect of the tuberculosis. The ideal 
procedure, therefore, would be to contact 
the graft generously with the interior of 
the bone of the spinous process, the whole 
central portion of which is cancellous. 
This should be brought about with the 
minimum disturbance of the circulation 
to the bone into which the graft is being 
incorporated or inlaid. It was with this 
consideration in mind that my autogenous 
inlay graft for the treatment of Pott’s 
disease, as well as other conditions of the 
spine, was designed. The spinous processes 
as well as their imbedding ligaments are 
split as near as possible to the median 
raphe with a scalpel and osteotome and 
into this cleft or gutter the massive graft 
is inserted. 

In twenty-five years’ use of the bone- 
graft in tuberculous spines of all degrees 
of severity, both as to acuteness and extent 
of the disease, I have been increasingly 
impressed with the unusually favorable 
reaction and its curative effect when 
properly inserted. When I first designed 
the bone-graft operation for the spine, | 
believed, as did others, that it derived its 
beneficial influence solely from its im- 
mobilizing effect. During these years in 
studying a rapidly increasing series of 
cases by x-ray and an occasional post- 
mortem case, I have been much interested 
in the unusual reparative and curative 
influence exerted by the ankylosis secured 
by bone-graft; and my firm conviction has 
grown that there is something underlying 
this influence other than just mechanical 
immobilization. 

I believe the amalgamation of diseased 
vertebrae with healthy ones on either side 
influences the repair of the diseased verte- 
brae at least in two ways; namely, in- 
creased stress with its stimulus to 
metabolism is thus brought to bear upon 
the undiseased portion of the involved 
vertebrae with complete immobilization 
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of one vertebra to another, and the bony 
bridge produced by the graft acts as a 
vascularizing influence, bringing blood 
from the posterior part of the uninvolved 
vertebra to the posterior part of the 
diseased vertebral body, and thus to the 
diseased bone area. This autogenous graft 
is put into the split spinous processes 
in intimate contact with the vascular 
system of the vertebrae under the most 
favorable conditions for vascularization 
of the graft and its linking up with the 
cancellous and vascular systems of the 
vertebrae. The immediate and _ profuse 
vascularization of a graft when inserted for 
any condition whatsoever has been a most 
striking phenomenon. 

When I was in England in 1929, Sir 
Arthur Keith, the great clinical pathologist, 
wrote me that he had prepared some speci- 
mens at the Museum of the Royal College 
of Surgeons which he would like to show 
me. Upon complying with his request, I 
was much impressed with the pronounced 
vascularization of specimens of grafts 
inserted for various purposes which he had 
obtained and injected with the partic- 
ular purpose in mind of demonstrating this 
phenomenon. 

The early and complete vascularization 
of a graft has been very striking and 
interesting to me since my early animal 
experimental work in 1908, and I believe 
it to be one of the underlying causes of 
the extremely beneficial action of the bone- 
graft when inlaid in the spine or through 
other tuberculous joints, such as the knee, 
the tarsus, etc. This factor emphasizes the 
importance of accuracy of fit of the graft 
and host tissues, and also the importance 
of using a massive graft of ample length, 
as such degree of beneficial vascularization 
could not be accomplished by bone chips. 
Under such conditions the Haversian 
canals of the graft very rapidly become 
canalized and increased in size in precisely 
the same way as a collateral circulation is 
established when important blood vessels 
have been cut or occluded. 

The osteogenetic potentiality of vertebral 
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bone is always diminished by tuberculous 
involvement. Furthermore, the  osteo- 
genetic potentialities of different individ- 
uals vary within wide limits and are 
absolutely impossible to determine, even 
at the operating table. For these combined 
reasons, it is imcumbent upon the surgeon 
to play the game as safely as possible, and 
to select not only an ample amount of 
bone in the form of a complete splint, but 
bone of the greatest known osteogenetic 
potentiality. To rely on the low osteogenetic 
potentialities of vertebral bone, particularly 
in the form of chips, is to gamble on getting 
a favorable outcome instead of being 
practically certain of it. 

The autopsy findings of Professor T. 
Wingate Todd, Professor of Anatomy at 
Western Reserve University, in a case of 
Pott’s disease, further demonstrates the 
osteogenetic potentialities of the tibial 
graft as used by the author: 


The case is one of perfect functional result 
from an Albee operation. . . . Where the 
splint is grafted into the spinous processes, 
there has been marginal erosion and prolifera- 
tion of new bone precisely as in the repair of a 
fracture. Where the splint lies embedded in 
soft tissues, no proliferation or change has 
taken place in the implanted bone, except 
that a modification of its texture has occurred 
indicating a living but inactive condition. 


Anatomically and mechanically we have 
vertebrae moving through an _ antero- 
posterior excursion over the articular 
processes as an axis as the spine flexes 
and extends. The spinous processes being 
separated a varying distance apart, accord- 
ing to the amount of vertebral body 
erosion, a broad fulcrum is thus afforded 
at the lateral facets. The graft is put in 
posterior to this fulcrum and serves to 
hold together the spinuous processes or 
the posterior arms of the vertebrae 
considered as levers. This relieves all 
eroding pressure from the vertebral bodies 
which are, mechanically speaking, the 
anterior lever arms. It is a fortunate 
circumstance that the bone involved in 
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this broad fulcrum as well as the spinous 
process or leverage bone in which the 
graft is inserted is practically never affected 
by the tuberculous process. 

An important consideration when decid- 
ing treatment is the length of time required 
for an operation and the shock occasioned 
by it. An operation that consumes little 
time and induces comparatively little 
shock may obviously be undertaken when 
the surgical resistance of the patient Is not 
of the best. The bone-graft operation may 
be completed in as little as nine minutes 
in a favorable case, if one’s operating team 
is thoroughly familiar with the routine 
and the special instruments required. 
The technique does not require excessive 
retraction and there is no necessity to 
operate more or less blindly in regions 
difficult of access. My practice is to operate 
on any patient at any age, provided the 
surgical risk is good. In this instance, this 
depends on several factors: 

(1) General Condition of the Patient: If 
the surgeon is skillful and rapid, and works 
in suitable surroundings, he may consider 
the bone-graft operation safe if the patient 
is fit for any major operation whatsoever. 
Paraplegia and peravertebral and psoas 
abscesses provide an additional indication 
for the operation. 

High temperature due to secondary 
pyogenic infection is a contraindication to 
operation. The bacteriemia must be al- 
lowed sufficient time to subside; a trans- 
fusion of blood from a selected donor, may 
help. Pyrexia due solely to the tuberculosis 
is not a contraindication to operation. 

(2) Multiple Lesions: The presence of 
tuberculous foci elsewhere has often to be 
taken into consideration in determining 
operability. I have frequently observed, 
especially when the complicating focus was 
in the kidney, testicle or epididymis, that 
the spinal lesion went on to a successful 
issue following operation, although the 
general resistance of the patient was insufli- 
cient to prevent the progress of the second 
focus or foci either to the point of destruc- 
tion of the affected organ or to the necessity 
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of its extirpation. I have observed the 
same favorable result after operations on 
monarticular joints in the face of tuber- 
culosis elsewhere. The presence of a second 
tuberculous focus, even if it is progressive, 
does not contraindicate the operation. 

(3) Field of Operation: The presence of 
sinuses is not a formidable obstacle unless 
they are situated near the spinous process 
or in the field of operation. Fortunately, 
the anatomic planes of cleavage are so 
placed that it is rare for a cold abscess, or 
ichor pocket, to point in the region of the 
spinous processes. They may point close 
enough in the loin to the field of operation 
to demand special care. The skin must 
be thoroughly prepared and the sinus 
sealed with a collodion tampon before the 
operation is begun. The indication for 
operation is increased when an abscess or 
sinus Is present. 

(4) Age of the Patient: The bone-graft 
operation has been more readily accepted 
by the profession in adults than in children. 
It has been held that, since the bones in 
a child are smaller and not fully developed, 
the operation should be postponed. My 
position is that advantage should be taken 
of the operation to afford the child the aid 
of ankylosis at the earliest possible moment. 

In a case of acute progressive spinal 
disease in the child, one often observes 
excessive motion at the center of the 
kyphosis accompanying respiratory move- 
ments. This indicates that the underlying 
vertebral bodies have disintegrated; the 
respiratory thrust has been concentrated 
into the area left without the immobilizing 
support of the intact vertebral bodies. 
A vicious circle is set up; the greater the 
mobility, the more rapid the destruction; 
and destruction increases mobility. The 
bodies melt away progressively. 

There is no room for argument in such 
cases. It is clear that the process must be 
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checked as soon as possible. It is equally 
clear that frames and braces cannot be 
expected to meet such demands. Operative 
treatment is decidedly indicated. 

If a continuous bone-graft bridge is 
inserted at the point of greatest mechanical 
advantage, namely, the distal portion of 
the spinous processes, the bony elements 
at the site of the kyphosis, instead of being 
weakened, are supported by strong new 
bone with maximal leverage; and the 
minute the sutures are tied, immobility 
is favorably influenced. 

The surgeon who treats all types of 
surgical tuberculosis involving any part of 
the osseous system should be trained and 
equipped to do some of the most difficult of 
all surgery, although many cases do not 
need surgical intervention at all. Many of 
these cases require not only the very 
latest in systemic treatment, including 
medication, skillfully applied climate and 
heliotherapy treatment, but the most 
difficult of the reconstruction types of 
operative work. It is here that the bone- 
graft serves the surgeon so well; it not only 
brings about a degree of immobilization 
which cannot be otherwise obtained, but 
also serves as a vascular-conducting scaf- 
fold te bring an increased amount of 
blood to the anemic area of the lesion, a 
most important consideration in the heal- 
ing of tuberculosis involving any tissue or 
part of the body. 

It has been principally for these reasons, 
that I have been induced to organize the 
Florida Medical Center, at Venice, Florida, 
where unexcelled climatic and geographical 
conditions exist for such work. The beauti- 
ful small bays, bayous, rivers and the Gulf 
of Mexico, with its unexcelled beaches, 
allow the utilization of the water-reflected 
actinic and ultraviolet rays of the sun, as 
treatment, as no other part of the world 
does. 
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TREATMENT OF FRACTURED SKULLS 
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EFORE going into the subject of 
the treatment of fractured skulls 
let us consider the relative impor- 
tance of the injury in present-day trauma. 
We find in 1906 in the Boston City 
Hospital 1436 skull fractures tabulated 
by Crandon and Wilson, 80 per cent of 
these due to falls from heights or kicks 
from horses. In 1926 McClure and Craw- 
ford tabulated g0,o00 deaths due to 
accidents; 7.2 per cent were the results 
of skull fractures. A study in 1930 by 
Mock and Tower, taken from the statistics 
of the coroner of Cook County, showed 
1649 accidental deaths; 35.5 per cent 
were due to skull fracture. The automobile 
was responsible for 49 per cent of these. 
So you see how the automobile has out 
done the old horse in another way. Trauma 
next to heart disease causes a higher mor- 
tality and morbidity than any other cause. 
Let us not consider the subject in the 
light of the textbook classification such as 
fractures of the vault and base, as simple 
or compound, as linear or depressed. I 
prefer to look upon the fractured skull 
not as a fractured bone, but to find just 
how much damage that trauma has 
produced in the brain and its _ blood 
vessels. The treatment of fractured skulls 
cannot be standardized because of the 
variability in the severity of the injuries. 
I feel that every case is a case unto itself.! 
However, there is one good axiom: “‘when- 
ever a serious accident occurs, but results 
in apparently trivial head injury, consider 
that head injury as severe until proven 
otherwise.” 


MANAGEMENT OF THE ACUTE HEAD 
INJURY 
injury 


I use the term acute head 


because quite often in the emergency room 
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you are unable at first to diagnose fracture. 
The diagnosis should be made by a careful 
bedside clinical study of the patient. 
Certainly the acute head case should not 
be subjected to an x-ray examination 
necessitating the taking of a number of 
films and from most trying positions. 
You will have to hold quite a few of these 
patients on the table. I feel that this is a 
critical tax on a seriously ill patient. 
Do not allow a loving parent, an interested 
officer of the law or a meddlesome neighbor 
to cause us to subject our acute trauma- 
tized head cases to an early unnecessary 
and sometime valueless x-ray examina- 
tion. The x-ray examination can be and 
should be done at a later and safer time. 

All wounds of the head should be most 
carefully treated because of the danger of 
infection. A depressed fracture should be 
elevated, but never until life is safe or at 
least shock, to a certain degree, has been 
overcome. The first thought should be to 
preserve life. The patient, if in a hospital, 
should be moved to a room and, if shock 
will permit, the head should be slightly 
elevated. An ice cap may be placed to the 
head if it does not worry the patient too 
much. 


BEDSIDE STUDY OF THE PATIENT 


More can be learned in the first few 
hours concerning the prognosis and after 
treatment of the patient than any other 
time. It is in this period of five or six hours 
that we have to try to determine if there 
is an extradural hemorrhage, for quite a 
few of the authorities feel that extradural 
hemorrhage is the only indication for an 
early operation. An important point in 
the diagnosis of the extradural hemorrhage 
is a lucid interval between the initial and 
subsequent loss of consciousness. The 
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patient first is knocked out, but later gets 
up, walks around, then becomes uncon- 
scious. He has a dilated or fixed pupil on 
the same side as the hemorrhage. The 
patient may have a motor weakness or 
paralysis beginning in the face and extend- 
ing to the arm and possibly leg. Convul- 
sions may, also, follow with the same order: 
face, arm, and leg. This patient should 
have an immediate sub-temporal decom- 
pression and a ligation of the middle 
meningeal artery or some of its branches. 


DIAGNOSIS OF INTRACRANIAL PRESSURE 


In fractured skulls intracranial pressure 
is always due to hemorrhage or edema. 
There are varying degrees of brain trauma 
causing intracranial pressure. Let us think 
of the head injury where there is no 
fracture demonstrable as a “black eye 
of the brain.””’ We have seen the slight 
blow cause minute petechial hemorrhage 
around the eye. We have the same condi- 
tion in the brain that gives us the picture 
of concussion. The concussion cases clear 
up within a few hours or few days. In 
this type of case the only necessary treat- 
ment Is rest. 

In the more severe cases the physician or 
surgeon has to determine how fully nature 
is compensating for the increased intra- 
cranial pressure. We know that space 
compensation is the principal function of 
the cerebrospinal fluid. We have seen 
large tumors removed from the brain 
where this physiological compensation of 
cerebrospinal fluid had taken care of the 
patient as the tumor grew and did it 
so well the patient was practically 
symptomless. 

It is in watching the degree of compensa- 
tion that is our job. We judge this by the 
following: 

The state of consciousness of the patient 
and this is most important of all data. 
The fact that the patient is unconscious 
means that the cerebrospinal fluid is not 
able to compensate for the pressure. The 
depth of the coma indicates the degree of 
seriousness of our patient. 
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The restlessness of the patient. Restless- 
ness is a symptom that might tempt one 
to give large doses of morphine. This 
would be the same as masking the symp- 
toms in the acute abdomen. 

The rate and quality of pulse. The pulse 
rate will remain slow and regular as long 
as the intracranial pressure is_ being 
compensated. A pulse very slow, say 40, 
or a pulse that is changing from 60 to 100 
every few minutes means a losing battle for 
compensation. 

The respiration remains slow and regular 
as long as there is compensation but as 
compensation becomes broken the respira- 
tion becomes rapid, shallow and irregu- 
lar. Cheyne-Stokes respiration indicates 
marked intracranial pressure. 

The change in temperature is a valuable 
guide. A rectal temperature should be 
taken every thirty minutes. When the 
temperature remains under 102°F. the 
pressure is being compensated; each degree 
above that means increasing danger. I 
have been unable to draw any satisfactory 
conclusions from blood pressure. 

The eye-ground examination is of im- 
portance but is of more importance after 
the first twenty-four hours. 


TREATMENT OF INTRACRANIAL 
PRESSURE 


A small percentage of cases are due to 
extradural hemorrhage. The diagnosis be- 
ing made and the pressure becoming 
severe, operation is indicated with ligation 
of the vessel. The majority of cases of 
intracranial pressure are due to other 
causes. 

It is in this group that the authorities 
differ as to line of treatment. 

I do not believe in too early and too 
frequent use of the lumbar puncture. 
I feel there are times when the pressure is 
extreme; that it is a life-saving measure 
and tides the patient over long enough to 
allow a decompression. The lumbar punc- 
ture should not be used to relieve pressure 
caused by subdural or extradural hemor- 
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rhage, because it is only by pressure that 
the hemorrhage is controlled. 

I believe a hypertonic solution of 
glucose, 50 per cent In 40 c.c. doses given 
at intervals is beneficial. It will reduce the 
pressure slowly and at the same time you 
have the benefit of the nutrient value. In 
some of the long-drawn-out cases the 
nutrition must be taken care of even if 
through a tube. 

Let me again say the greatest treat- 
ment for good in skull fractures with or 
without intracranial pressure Is rest. You 
will have 60 to 70 per cent recoveries in 
serious fractures of skull from just rest 
alone. The patients who die within the 
first six hours, again eliminating the 
extradural hemorrhage, will not get well 
from any operation. In this type of case 
death is due to severe brain trauma. There 
will be a few cases where a well-timed 
decompression done under local anesthesia 
is of advantage. Today the number of 
subtemporal decompressions has been re- 
duced to a minimum, | think in not over 
10 per cent of the cases. 

It is in the fracture with intracranial 
pressure that a most careful and persistent 
study should be made in any case. The 
changes in the patient’s condition appear 
so quickly and the time for favorable 
action is so short that the patient’s life, 
in a measure, depends on the quality of the 
physician. 

By quality I do not mean a specialist 
but one using the best clinical judgment, 
dictated by common sense and action on 
that judgment. 

The fracture proper. You will notice | 
have nov discussed the care of the fracture. 
Compound depressed fractures should be 


Bates—Fractured Skulls 


OcToBER, 1935 


elevated as soon as the life of the patient 
would not be in danger, because it is in 
these fractures that we have to consider 
meningitis and brain abscess. Meningitis 
will, as a rule, come on in two or three 
days; brain abscess later. 

The simple depressed fracture should 
wait several days before operation. The 
pressure of a piece of bone on or into the 
brain does not cause any more pain. There 
is no sensation of pain in the brain sub- 
stance. You can insert a rather large trocar 
into the brain without causing any pain. 

Fracture into middle ear and nose. The 
ear and nose should be cleansed but the 
cleansing agent should never be used 
under pressure. 


SUMMARY 


1. Treatment of fractured skulls cannot 
be standardized or made routine. 

2. The first and most important treat- 
ment is rest, with no unnecessary moving 
of patient or taking of x-rays. 

3. A clinical bedside study of the patient 
for the first five or six hours to observe 
and diagnose the degree of intracranial 
pressure. 

4. The treatment of intracranial pres- 
sure by rest; hypertonic glucose and saline 
solutions and possibly lumbar puncture 
and decompression. 

5. The care of the fractured bone. The 
treatment should be secondary to treat- 
ment of brain and patient as a whole. 
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HIS review of the pelvic ring injuries 

occurring on our Surgical Service for 

the nineteen month interval between 
April, 1931 and November, 1933 was under- 
taken not only to classify the variety of 
unusual and interesting types of fractures 
and associated injuries presenting them- 
selves on the division but also to emphasize 
the striking infrequency, in our experience, 
of visceral complications attendant upon 
these Injuries. 

The pelvic girdle, surrounded as it is by 
muscle bellies and encased in fascial 
sheaths, must be regarded from both a 
dynamic and a static viewpoint. From the 
standpoint of dynamic injuries, one refers 
to muscle tears, hematomata, and fascial 
ruptures which are concomitant with the 
fractures. The static injuries are those 
essentially osseous in nature but which will 
also include the vesical, urethral and other 
pelvic visceral traumata. 

This concept of a static and a dynamic 
factor facilitates an appreciation of the 
many post-traumatic difficulties which are 
seen for varying periods of time after the 
original injury. Although one attempts to 
divide these injuries under these two main 
headings, this is permissible only insofar as 
It serves to emphasize one rather ele- 
mentary truth: that while “‘loss in con- 
tinuity” may be distressing from an 
anatomical aspect, this is not the chief 
concern in the problem of the post-trau- 
matic care and comfort of the individual. 
The residual myositic cicatrization, exces- 
sive callus formation and other more 
pronounced reactions to tissue injury are 


quite suflicient to account for far more 
than the anticipated discomfort. 


ETIOLOGY 


The cause of pelvic bone fractures must, 
of necessity, be an unusually severe type of 
violence and the data in Table 1 serve to 
bring out this fact. 


TABLE I 


Percentage 


Cause of Fracture Case No. Total : 
of Total 


1. Falls or jumps from 
1, IX, XIII, XIV, XVI, 26 46.44 

XVIII, XXI, XXV, 
XXVI, XXIX, XXXI, 
XXXII, XXXVII, XLI, 
XLII, XLII, XLV, 
XLVI, XLVI, XLVI, 
XLIX, L, LIN, Liv, 
LV, LVI 


2. Automobile accidents | u, ul, Iv, Vi, Vil, 23 41.0+ 
BV. RIX, MK, 
XXII, XXIII, XXIV, 
XXVIII, XXVIII, 
XXXII, XXXIV, 
XXXV, XXXVI, 
XXXVIII, XXXIX, 
XL, Li, Lit 
3. Crushing injuries.....| vill, X, XI 3 5.34 


4. Miscellaneous....... V 1. Physical 3 5.3+ 
XVII assault 
XXX Bullet 
wound 


5. Unknown... .| XLIV I 1.0+ 


Table 1 is a summarization of the 
etiological factors involved in the produc- 
tion of these injuries. Of the entire group of 
56 cases, there were 30 female patients and 
26 males. The youngest patient was a male 
child, seven years of age (Case xxxv1) and 
the oldest a female aged eighty-one 
(Case XLVI). 


* From the Surgical Service of the Harlem Hospital, New York, Dr. John F. Connors (deceased), Director. 
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Age 
Case 
I 25 
10-1I-31 M 
10-8-31 
35 
4-21-31 M 
5-2-31 
XIV 32 
1-20-32 F 
1-25-32 
XVI 6 
8-20-31 F 
8-30-31 
XVII 37 
12-19-31 M 
12-29-31 
XXX 27 
| 
2-29-31 
XXXIX 36 
10-20-33 | M 
10-26-33 | 
LI 55 
7-31 M 
—7-31 
Lil 52 
1 1—4-32 F 
12-25-32 
Vill 44 
5-17-31 M 
6-26-31 
LVI 45 


Type of Pelvic Fracture 


Fracture of right ilium, fissured 
and incomplete; no separation 
or displacement 


| Incomplete transverse fracture 
of left illum. Line of fracture 
begins in region of anterior 
spine and extends internally for 
about § cm. Oo separation or 
displ: icement of fragments 


of right an in- 
complete fissure fracture 
through midcorpus of bone 


Vertic: al ‘hee of right ilium 
with line of fracture about 2 cm. 
lateral to sacroiliac articulation 
and parallel to it. Slight separa- 
tion of fragments 


Shattering of left ilium in its 
mid-portion with outward dis- 
placement of lateral half. Radio- 
graph shows _lead-spattered 
tract and large broken slug 
which appears to be anterior to 
body of 4th lumbar vertebra 


Penetrating frac- 
ture involving upper and outer 
border of crest of right ilium 


Fracture of anterior inferior 
spine of ilium with slight down- 
ward displacement of fr xgment 


— fracture of left em 


Fissured fracture of outer half of 
right ilium 


of right ‘Bae of 
fracture extends through pos- 
terior portion of crest. There is 
an irregular triangular loose 
fragment about 5 cm. in width 
between ante rior superior spine 
and anterior inferior spine. Also 
a transverse fracture of left 
pubis with line of fracture at 
junction of descending ramus 
and ischium 


1. Extensive oblique fracture of 
right ilium extending from crest 
to inferior portion of right 
sacroiliac joint with about 
2 cm. separation of fragments. 
2. Fracture of de: ending and 
ascending rami of left "wale 
transverse in type. 
3. Separation of symphysis pubis 
—2 cm. 


TABLE 
Cause Accompanying Injury Course; Treatment; Result 
Falling timber 1. Hematoma of flank. Treatment: Symptomatic; rest 
landed across | 2. Lacerated right side in bed. 
body — shortly Course: Satisfactory. 
before admis- Discharged: Improved 
sion 


Fracture nz nasal bone. 
Laceration of chin. 
Hematoma of left upper 
eyelid. 

4. Widening of left sacro- 
iliac articulation 


Physic: ala ass: seule I 
prior to admis- | 2. 
sion to hospital | 3 


Course: Uneventful except for 
| an acute bronchitis which sub- 
sided rapidly. 
Treatment: Symptomatic; 
in bed. Local treatment. 
Discharged: Improved 


rest 


iceration of chin. 

Laceration of lower lip 

2 in. in length. 

3. Questionable intracrani- 
al injury; patient bleed- 
ing from ears and nos- 
trils on admission 


Fall hom 
of 40 feet 


N 


Fall from a 20} 1. 


Fracture of tuberosity 
foot height 


of right ischium 


Retroperitoneal hemor- 
rhage 


Bullet und of | 1. 
left side 


Retroperitoneal hemor- 
rhage. 

2. Laceration of serosa of 
hepatic flexure of colon. 


Bullet wound of | 1. 
right side 


Automobile ac- | I. 


Laceration of scalp 


cident 
Taxic icci- | 1. Shock. 
dent 2. Fractured skull. 
3. Fractured right humer- 


us. 

4. Fractured left femur. 

5. Fractured right tibia 
and fibula. 

Autopsy: 


Sé uctory 
Left against 


Patient’s _ course 
while in hospital. 
advice. 


Discharged: Improved 


Course uneventful. 
Left hospital against advice. 
Discharged: Improved 


Course in uneventful. 
Abdominal tap negative for 
blood. No exploration and pa- 
tient removed to Prison Ward 
ten days after admission. 

Discharged: Improved 


Treatment: Laparotomy with 
suture of serosa of colon. 

Course: Uneventful. 

Discharged: I mprove “d 

Treatment: 

Course: Uneventful. 

Result: Improved 


Patient in profound shock on 
admission. Shortly thereafter 
had several focal fits. Death in 
12 hours despite all therapy. 


In addition to above mentioned injuries there was 


laceration of brain. Skull showed depressed fracture of right 


frontal bone; 
parietal region. 


linear fracture 2 


long in right temporo- 


Automobile ac- 1. 
cident 1 month 
prior to admis- 
sion to hospital | 2. 
service 


Fracture of right femur 
in mid-shaft with callus 
formation. 

Large infected hema- 
toma 30 X 16 in. over 
central and lateral as- 
pects of right thigh 


Shortly after admission tem- 
perature rose to 102°-104° and 
fluctuated between these two 
levels. In spite of incision and 
drainage and supportive trans- 
fusions patient declined progres- 
sively and died of sepsis. 


Jammed by a Nene 
hand truck in 


subway 


Routine. 
Improved 


Treatment: 


Discharged: 


Fall from a one | t. 
story height 


right femur—a double 
fracture: 

a. subtrochanteric 

b. comminuted fracture 


of mid-shaft 


empeound fracture of | Treatment: Debridement of skin 


of right thigh with closure; 
Russell traction to right femur; 
pelvic sling. 

Result: Improved 


1935 


~ 
in. 
11-21-32 M | 
5-20-33 
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VARIETIES OF FRACTURES 


Pelvic girdle fractures have been classi- 
fied grossly into two main groups: 

(a) Those fractures which break the 
pelvic ring. 

(b) Those not involving the pelvic ring. 
In the first group are placed: (1) pubic rami 
fractures with bursting of the symphysis 
pubis and a spreading apart of the two 
halves of the pelvis; (2) diastasis, subluxa- 
tion or widening of the sacroiliac joints; 
fractures of the ilium through the sacro- 
sciatic notch and (3) varieties and combina- 
tions of (1) and (2). 


In the second group are: (1) fractures of 


the iliac crest; (2) fractures of the ischial 
tuberosity, and (3) fractures of the acetab- 
ulum rim, base or the stellate type with the 
central dislocation of the femoral head into 
the pelvic bowl. 

Among the cases of pelvic bone fractures, 
the following types are encountered: 

FRACTURES OF THE IL1uM. There were 
17 fractures of the iliac bone in this series 
(Cases I, V, VIII, IX, XIV, XVI, XVII, XVIII, 
XXI, XXIX, XXX, XXXIX, XLV, LI, LII, LIII, 
Lv1). Six of this number (Cases (x, XVIII, 
XXI, XXIX, XLI, LIII) occurred in association 
with fractures of the pubis and are dealt 
with below under the heading of ‘“‘double 
vertical fractures of the pelvic ring”—the 
Malgaigne type of pelvic girdle fracture. 
Of the 11 remaining cases which are 
essentially fractures of the ilium, per se, 
the following schema outlines their type, 
accompanying injuries and outcome at the 
time of their discharge from the service 


(Table 11). 
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In this group of 11 cases, there were 
8 fractures of the linear or fissure type 
confined to the mid-corpus of the ilium; 


Fic. 1. Case xxxtx. Radiograph taken October 20, 1933 
discloses fracture of anterior inferior spine of ilium 
with slight downward displacement of fragment. In 
entire series this fracture was encountered on only 
one occasion. 


2 cases were the resultants of penetrating 
bullet wounds shattering the body of the 
iliac bone and the remaining case was a 
fracture involving the anterior inferior 
iliac spine (Case xxx1x). (Fig. 1.) 

With regard to the 2 mortalities in this 
group: one patient (Case Li) succumbed 
twelve hours after admission to the hospital 
of shock and the associated injuries which 
are detailed in the section of “‘ Mortalities”’; 


TABLE III 
Course in 
Type of Pelvic Accompanying 
Age Cause Hospital and Result 
Fracture Injuries 
Treatment 
XXXI 
7-22-32 24 Incomplete fracture of | Fall from fire es- 1. Fractured skull. 1. Pelvic binder. Im- 
8-13-32 F left ischium at junc-| cape, one floor Vertical fracture of | 2. Rest in bed proved 


tion of ramus with! above ground 


body 


left frontal bone. 
2. Laceration of scalp 


{ 
. 
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the second (Case L11) died of sepsis from an 
extensive infected hematoma present at 
the time of admission and after a prolonged 
stay on the service. 

FRACTURES OF THE Iscutum. Of the 13 
fractures of the ischium which came under 
our observation, 12 cases were In associa- 
tion with other fractures of the pelvic ring 
and are presented in other categories as 
accompanying injuries. The one case (XxX!) 
in which only the ischium was fractured ts 
presented in Table 111. 

FRACTURES OF THE Pusis: There were 
42 cases in which fractures of the pubic 
bones were present. All varieties of fracture 
of these bones were present as may be 
gathered from the following tabulation 


(Table tv): 


TABLE Iv 
Site of Fracture 
Right ascending and descending 
rami 


Case No. 

Il, tl, IX, XIX, 
XXIII, XXIV, XL, 
XLII, Liv, LV. 

IV. Right ascending and descending 
rami; body of pubis 

Right ascending ramus 

Right body of pubis 

Left descending ramus 

Right and left ascending 
descending rami 


VI, XXIX. 
Vil, XI. 
VIII, XXII, XLVII. 


XII, XXVIII, XXXIV, and 


XLIX. 
XU, XLVI. Right descending ramus 
XV, XX, xxv, Left ascending and descending 
XXXIII, XLIV, XLV. rami 
XVIII. Left pubic corpus; right descend- 
ing ramus 
XXI. Left pubic corpus; right ascending 
ramus 
XXVIII. Left ascending and descending 


rami; right side of symphysis 
Left ascending and descending 

rami; separation of symphysis 
Right and left descending rami 


XXXII, XLI, XLVI. 


XXXV. 

XXXVI. Left descending ramus; commi- 
nuted fracture of symphysis 

XXXVIII. Left ascending ramus; _ right 
descending ramus; right corpus 

XLVIIL. Left corpus 

L. Symphysis 


In summarizing this tabulation, there 
were: 
Fractures of the right ascending ramus—18 
Fractures of the right descending ramus— 
18 
Fractures of the left ascending ramus—9g 
Fractures of the left descending ramus—12 
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Fractures of thef3 of left pubic bone 
body of the pubis: of right pubic bone. 

There were 6 cases of symphyseal 
injuries which were: 

Case xxvul. Fracture of right side of sym- 
physis in good position 

Separation of symphysis pubis 

Comminuted fracture of sym- 
physis pubis 

Separation of symphysis pubis 
of 3 cm. 

L. Fracture with separation of 
pubic symphysis 

Separation of symphysis pubis 
of 2 cm. 

It is in association with this group of 
cases that the visceral complications of 
pelvic bone fractures are most frequently 
seen. The visceral complications encoun- 
tered in 4 cases were: 

Case xxviul. Extraperitoneal rupture of 

bladder (see Figs. 2 and 3) 

Intraperitoneal rupture of 
bladder 

xxxiv. Extra-peritoneal rupture of 
bladder 

xxxvi. Complete transverse lacera- 

tion of the membranous 
urethra. 

There were four deaths in this group 
(Cases XXXII, XXXVI, XLI, L) which will be 
discussed in detailed manner under the 
section devoted to Mortalities. 

FRACTURES OF THE SACRuUM: There were 
2 cases of fractures of the sacrum in this 
series (Cases x, Xxv1). The death occurring 
in this group was due to shock and the 
accompanying injuries. 

FRACTURES OF THE ACETABULUM. 
There were 4 cases which presented 
fractures involving the acetabulum. Two 
cases (XLII and L) involved the acetabular 
rim and 2 (XXXvVII, XLVIII) were the stellate 
type of acetabular fracture. In one of 
these (xxxvi1) there was a central disloca- 
tion of the femoral head through the 
acetabulum into the pelvic bowl. The 
one death in this group was due to the ac- 
companying injuries and shock present 
at the time of admission. 


XXXII. 
XXXVI. 


XLI. 


LVI. 


» 

| 

| 


New Series Vor. XXX, No. 1 Conway—Fractures of Pelvis American Journal of Surgery 73 
TABLE v 
of Peivi A Course in | 
ype of Pelvic . ccompanying : 
Case Age Fr: : Cause ts Hospital and | Result 
racture Injuries 
Treatment 
x 31 | Incomplete fracture | Patient turned on | Sacral hematoma Uneventful. Left! Im- 
8-6-31 F through left lateral heel and fell vio- hospital atown)| proved 
8-13-31 mass of sacrum lently on back responsibility 
XXVI 40 | Fracture of right lateral Jump from first | 1. Fractured skull. Patient in profound shock 
8-9-32 F mass of sacrum floor window 2. Fractured right | on admission from which 
8-10-32 humerus. she never rallied. Her 
3. Fracture transverse) course was one of rapid 
process of fifth lum-| decline and she died 24 
bar vertebra. hours after admission 
4. Shock 
TABLE VI 
Case Type of Pelvic Fracture Case Accompanying Injuries Cause and Result 
L Right acetabular rim linear| Fall from third! 1. Compound fracture left | Death 8 hrs. after 
6-4-32 | fracture story window tibia and fibula. admission 
6-5-32 | 2. Fracture of pubic sym- | 
physis. 
| 3. Shock. 
| Fracture of internal and Fall from a ladder | None Home against ad- 
3-28-33 | posterior portions of left, 20 feet vice 
3-31-33 | acetabulum with slight in- | 
ward displacement of frag- 
ments 
xiii | Linear fracture through up- | Fall from a ladder—| None Improved 
1-11-33 | perrimof right acetabulum | 6 feet 
1-23-33 
xxxvil_ | Fractured right acetabulum, | Fall from a height | 1. Fracture of right ilium 1. Reduction of dis- 
10-4-33 | stellate in type with central | location under an- 
11-4-33 | dislocation of femoral head esthesia. Plaster- 
through acetabular cavity of-Paris spica. Dis- 
charged improved 


DouBLeE VERTICAL FRACTURES OF THE 
Petvic Rinc. This type of fracture of the 
pelvic girdle, first described by Malgaigne, 
and referred to as the “double vertical 
fracture of the pelvic ring” occurred 6 
times in this group of cases. These cases 
(IX, XVIII, XXI, XXIX, XLV, LIII) are tabu- 
lated in Table vu. 

In addition to the specific pelvic frac- 
tures tabulated in the tables given, there 
were 9 cases in which sacroiliac luxation 
or widening of the sacroiliac joint was 
present (Cases XXXVIII, XLIV, LIII, LVI, 
XXVIII, XXIII, XVI, V, 11). The most striking 


single observation made from this particu- 
lar group is the extraordinary violence 
necessary to produce the type or combina- 
tion of fractures known as the “double 
vertical fracture.” 

The accompanying injuries which were 
present in Case xxix, the only death 
in the group, are sufficient explanation for 
the death of this individual. 


COMPLICATIONS AND ASSOCIATED 
INJURIES 


It is of more than passing interest to 
note the increase in the reported incidence 


| 


74 American Journal of Surgery | Conway—Fractures of Pelvis OcroseR, 1935 


of fractures of the pelvis and with them present in more than 44 per cent of the 
the assorted and varied injuries that cases. 
accompany them. To Malgaigne in 1849 In an attempt to evaluate these condi- 


TABLE VII 
Case Age Type of Pelvic Fracture Cause Accompanying Injuries — Result f 
LUI 18 | Vertical fracture of the mid- | Jump from 3rd | None. Treated by Russell | Discharged 
5-20-33 F portion of left illum with! story of a| Complicated during course| traction, 6-8 Ibs. of | improved é 
7-13-33 fracture of left pubis (as-| burning house| in hospital by a right peri-| weight for 4 weeks. 
cending and_ descending tonsillar abscess Pelvic sling to pelvis. 4 
rami). Also widening of right Subsequently pelvis | 
sacroiliac articulation with strapped with mole- : 
fracture of ascending and skin - 
descending rami of right : 
pubic bone 
XLV 25 Vertical fracture of inner por-| Jumped from | Laceration of scalp Same as Case Li Discharged 
5-20-33 F | tion of left ilium. Trans-| 2nd story win- | improved F 
6-16-33 verse fracture of ascending | dow ‘ 
and descending rami of left 
pubis 
XXIX 42 V-shaped fracture of right} Jump from sth | 1. Shock. Death shortly after admission 
12-18-32 M ilium. Fracture of ascending | story window | 2. Multiple fractures. 
12-18-32 ramus of right pubis Autopsy revealed: 
1. Fractured ribs, 1-7 near spine. | 
2. Right hemothorax with subcutaneous emphysema of right 
axilla and right side of neck. 
3. Right retropharyngeal hemorrhage. 
4. Fracture of spine of seventh cervical vertebra. 
5. Comminuted fracture of upper third of left tibia and fibula 
XXI 6 | Extensive fracture of left} Fall from 3rd|1. Fracture right pubis. Satisfactory Improved | 
7-24-31 M | ilium with slight upward! story of a/| 2. Fracture of left tibia and 
8-30-31 displacement of outer frag- | building fibula. 
ment. Transverse fracture 3. Compound fracture of left 
through descending ramus mandible 


of left pubis and ischium 


XVIII 31 Extensive comminuted frac- | Jump from 5th | 1. Shock. Abdominal tap nega- Discharged 
9-29-32 F ture of left illum, involving | floor of Fracture of descending! tive. Course satis-| improved 
1I-1I-32 lateral third. Downward dis-| building ramus of rt. pubis at junc- | factory 

placement of portion of an- tion of ramus withischium. 

terior superior spine. Trans- 3. Multiple abrasions. 

verse fracture of ascending 4. Extensive hematoma of 

ramus of left pubis close to right side of thorax but no 

body intrathoracic injury 

IX 26 Extensive fracture of right | Fall from sth 1. Fracture of ribs, rt. 5,6, 7, | Abdominal tap nega- | Discharged 

6-6-31 ilium with good position of | story 9, 10, IT. tive. Course satis- | improved 
773-90 fragments. Irregular trans- 2. Abdominal pain, tender-| factory 

verse fracture through de- ness and rigidity in upper 

scending and ascending abdomen. 


rami of right pubis 


they were an unusual entity, for in his tions we have grouped these injuries into | 3 


Treatise® he calls attention to their infre- two main classifications as (a) extrapelvic 
quency by stating that over an eleven injuries and (b) intrapelvic injuries. ; 
year period at the Hotel Dieu only 10 cases (a) Extrapelvic Injuries: Under this 
of pelvic bone fracture were encountered caption will come the extremity involve- 
and no record is made of’any associated ments, thoracic injuries, gas bacillus infec- 
or complicating injuries. tions; intracranial accidents and abdominal 


In our review of the nineteen month manifestations with and without intra- 
interval of 1931-1933, the list of accom- abdominal visceral injury. 
panying and complicating injuries was a In 26 cases of this series, there were 
source of great information and interest. associated extrapelvic injuries, some of 
Associated fractures of other parts were which. were severe enough to account for . 
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the death of the patient. The outline in 
Table vit shows rather clearly the extent 
and variety of these injuries. 

Apart from these associated injuries 
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tant lesions, probably the most trying and 
baffling of all was the interpretation of the 
significance of the abdominal signs present 
in this group of cases. Of 29 cases present- 


in the form of the obvious gross concomi- ing abdominal signs, 5 patients were 
TABLE VIII 
Case No. Pelvic Type of Fracture Associated Injury Result 
il Right pubic bone, ascending ramus. Widening of | 1. Fractured skull. Improved 
| left sacroiliac joint 2. Fractured left foot—sth metatarsal bone 
V Fracture of left ilium Fracture nasal bone; laceration of chin; Improved 
hematoma of left upper eyelid 
1X | Right ilium and right pubis Fracture right sthe, 5, 6» 7. 9, 10, I! Improved 
XIV Right ilium 1. Intracranial hemorrhage. Improved 
2. Fracture anterior portion of body of 4th 
lumbar vertebra 
XIX Right pubis, ascending and descending rami Fracture right scapula Improved 
XxX | Left pubis, ascending and descending rami Fracture left clavicle; left ribs—z2, 7, 8, 10; | Improved 
left hemothorax 
XXI Left ilium; left pubis and ischium I. FE racture left tibia ond fibula. _ Improved 
| 2. Compound fracture left mandible 
XXIII Right pubis, ascending and descending rami;| Fracture transverse process of 5th lembar Improved 
right sacroiliac relaxation vertebra; subarachnoid hemorrhz age 
XXV Left pubis, ascending and descending rami Fracture left tibia and fibula Improved 
XXVI Right lateral mass of sacrum F restured skull; Srastase “right humerus;! Death in less than 
fracture transverse process of 5th lumbar 24 hours 
vertebra 
XXVIII Right pubis, ascending and desce nding rami; left Comminuted fracture of left home rus; frac- Death in less than 
pubis, ascending and descending rami tured sternum; bilateral hemothorax 24 hours. Autopsy 
XXIX Right pubis, ascending ramus. Right 1. Fracture 1-6; right ax | Death in lene the an 
and right axillary and cervical subcut ane-| 24 hours. Autopsy 
ous emphysema; fracture of 7th cervical 
vertebra. 
2. Fracture left tibia and fibula 
XXXI L eft iechium Fr: actured skull Improved 
XXXII 1. Left pubis, ond. rani. tibia fibula, bilateral Death hours after 
2. Separation of symphysis pubis. admission. Autopsy 
3. Separation of left sacroiliac joint 
XXXIII Right ischium; left pubis, ascending and descend- |Fracture left femur, transverse shaft, lower | Death 5 hours after 
ing rami third admission. Autopsy 
XXXVI Left pubis and | of Fracture right ribs, 2-6 Death ¢ hours after 
symphysis admission. Autopsy 
XXXVIII Left sacroiliac dislocation; left pubis, ascending | Gas bacillus infection; right triceps muscle Improved 
ramus; right pubis, descending ramus 
XLI Left hosthieen: left pubic: left Renae il mass of sacrum F racture transverse processes 2d—sth lumbar Death 5 hrs. after 
vertebrs ae admission 
XLIV Left pubie arch; left encreilis ac sublexs ation F skull Improved 
XLVI Right pubis, descending ramus Fr: fracture os ealcis: Sepsis; se de ath 
compound fracture right ankle (tibia and 9 days after admis- 
fibula) sion. Age 81 
Left pubis, descending ramus Fracture left radius; left ‘sibe, 5 disloc: Improved 
tion terminal phala left middle finger 
t Right acetabulum; symphysis pubis Compound fracture left tibia and fibula Death within 8 hrs. 
LI Left ilium Fracture femur; fr: acture right humerus; | Death within 12 hrs 
fractured skull Autopsy 
Lil Right ilium Fracture right femur (mid-shaft); infected Sepsis; death 52 days 
hem: cumie "alain side of abdomen and right after admission. Au- 
thigh topsy 
LIV Right pubis, descending ramus Fracture right ulna; compression fracture | Improved 
body of first lumbar vertebra 
LVI Right ilium; left pubis, esosndiue ond dusendion Compound fracture right femur—double | Improved 


fracture (sub-trochanteric; comminution of 


rami; separation of symphysis pubis ture 
shaft of femur) 


| 
| 
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subjected to laparotomy. One of these 
(Case xxx) followed a gunshot wound 
which shattered the ilium in its course; 


Fic. 2. Case xxxiv. Radiograph taken September 25, 
1932, discloses comminuted fractures of ascending 
and descending rami of both pubic bones. Fragments 
of left ascending ramus are displaced and project 
into true pelvic bowl. At aa occurred extraperitoneal 
rupture of bladder. 


the remaining 4 patients were diag- 
nosed preoperatively as cases with intra- 
abdominal visceral injury. Of these 4 
patients only one proved at operation 
to have a definite bladder laceration. In 
this case, the vesical lesion was demon- 
strated preoperatively by the instillation 
of neoskiodan directly into the bladder and 
an immediate radiograph being taken 
(Case xxxiv). (Figs. 2 and 3.) 

The majority of our cases were the 
resultant of violent impact either as the 
result of automobile accidents or falls 
from a height. In 4 of the cases (1x, Xx, 
XXVIII, XLVI) there were multiple rib 
fractures with attendant abdominal wall 
splinting and rigidity. In several instances 
massive retroperitoneal hemorrhage ex- 
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tending laterally was sufficient to confound 
the appearance and lead the unwary to a 
diagnosis of an intra-abdominal catas- 


Fic. 3. Case xxxiv. Radiograph taken September 25, 
1932 reveals direct instillation of neo-skiodan per 
urethram into bladder and extraperitoneal leakage 
of radiopaque substance into prevesical space at 
site of fracture, aa. BB indicates extravesical extrava- 
sation of neo-skiodan. 


trophe based upon clinical findings as 
manifested by the abdominal wall pain, 
tenderness and rigidity. This clinical pic- 
ture is emphasized by Cotton* in his 
section on pelvic fractures and was present 
in 24 cases (LVI, LIIIl, XLIX, XLVIII, XLVI, 
XL, XLI, XXXVIII, III, IV, VI, IX, XI, XII, XV, 
XVII, XVIII, XXIII, XXV, XXVIII, XXXI, XXXII, 
XXXIII, XXxv). As a result of this experience 
it has become a fairly well-established 
procedure to perform abdominal puncture 
in borderline cases in an attempt to estab- 
lish the presence of free fluid within 


| 
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the abdominal cavity—a positive tap 
plus manifest clinical findings justifying 
exploration. 
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a puncture wound of the right arm, crepita- 
tion occurred in the region of the triceps 
muscle. Following the isolation of the 


Fic. 4. 


Fic. 5. 


Fic. 4. Case xxxviul. Radiograph taken April 19, 1933. Examination of pelvis shows left sacroiliac dislocation with 
widening of joint space 1 cm. There is downward displacement of sacrum and upward riding of left ilium. In 
addition, there is a comminuted fracture of left ascending pubic ramus with a loose fragment about 1 inch in size 
at site of fracture. There is also a fracture of left descending ramus, and fracture of transverse processes of left 


fourth and fifth lumbar vertebrae. 


Fic. 5. Case xxxvil. Radiograph taken April 26, 1933, thirty-six hours after Russell traction application with 
9 lbs. weight, demonstrating reduction of fracture dislocation of left sacroiliac articulation. 


There are many who are opposed to this 
procedure on the basis of the apparent 
attendant dangers of bowel perforation 
at the time of this tap. This fear has, in 
the experience of the surgical service 
at our institution, been over-emphasized 
and exaggerated. Neuhof and Cohen? in 
their article on this diagnostic means set 
forth the limitations of the procedure 
and state the absolute contraindications 
to its employment with which we are in 
entire accord. The simulation of an acute 
traumatic abdominal calamity in_ the 
upper abdomen as the result of bilateral 
rib fractures and a like simulation in the 
lower abdominal quadrants following mul- 
tiple pelvic bone fractures are well known. 
Indeed, one of the lessons to be drawn from 
the review of this group of cases has been 
the frequency of occurrence of this clinical 
picture. 

There was one instance of a gas bacillus 
infection (Case xxxviu1) where, following 


organism from this region two heads of 
the triceps muscle were extirpated with 
subsequent recovery. 

(b) Intrapelvic Complications. Under 
this grouping are included intrapelvic 
visceral injuries and those bone and joint 
complications which were not primarily 
fractures. There were no rectal, uterine or 
vaginal involvements. 

Of the visceral injuries there were 4 
genitourinary complications (Cases XXVIII, 
XXXIII, XXXIV, XXXVI). 


Case xxvii. A thirty-seven year old man 
was admitted October 6, 1932 in profound 
shock after having been struck by a bakery 
truck. In spite of all supportive measures to 
combat the shock, the patient succumbed 
shortly after admission. There was frank blood 
in urine specimen and at necropsy in addition 
to the multiple fractures of the pelvis (ascend- 
ing and descending rami of both pubes), there 
was marked perivesical hemorrhage with an 
extraperitoneal rupture of the bladder. 


R 
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Case xxx. A ten year old boy was ad- 
mitted on November 22, 1932 in profound 
shock after having been struck by a heavy 


Fic. 6. Case xxxviut. R:z idiograph taken June 8, 1933, 
forty-nine days after injury, demonstrating appo- 
sition of fracture dislocation and callus formation 
at site of pubic rami fractures. 


truck. Exitus occurred shortly after admission 
to hospital. Pelvic fractures were recorded as 


“fracture of ascending and descending rami of 


left pubis and fracture of the right ischium.”’ 
There was frank blood in urine specimen and 
necropsy demonstrated intraperitoneal rupture 
of the bladder. 

CaseE xxxiv. A_ twenty-eight year old 
woman was admitted to service on September 
25, 1932 after having been injured in an 
automobile accident. Pelvic fracture was 
reported as “‘comminuted fractures of both 
rami of both pubic bones.”” Urine examination 
disclosed frank blood in specimen. Laparotomy 
disclosed !4 inch laceration on anterior inferior 
surface of the bladder extraperitoneally. This 
was sutured with drainage of the extravesical 
space. Convalescence was completely satis- 
factory, and she was discharged on November 
27, 1932 improved. (Figs. 2 and 3.) 

Case xxxvi. A seven year old boy 
admitted to service on November 15, 1932 in 
profound shock after having been struck by a 
heavy truck. Radiograph of pelvis revealed 
“comminuted fractures of the symphysis 
pubis, and in addition, left pubis and ischium.” 
Exitus in less than twenty-four hours despite 
supportive treatment. Necropsy findings in 
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addition to fractures reported in x-rays were: 
laceration of perineum and penis and complete 
transverse laceration of the membranous 
urethra. As would be expected, the vesical 
complications were associated with extensive 
and _ severely comminuted pubic fractures 
including or adjoining the symphysis pubis. 


Lepoutre and Stobbaerts* found that 
lacerations of the membranous urethra 
were frequent complications of the pelvic 
girdle fractures that follow railroad or 
mine accidents. In their study of ruptures 
of the urethra covering a thirteen year 
period, they found that 15 cases of a series 
of 59 urethral ruptures were associated 
with pelvic ring fractures. They believe 
that the mechanism causing the urethral 
tear is due to the compactness and sol- 
idarity of the membranous urethra and 
to the accompanying soft tissue lacerations 
which involve this portion of the urethra. 
It is very rarely that a bony fragment 
tears the urethra directly. In children, 
the temporary diastasis of the urogenital 
diaphragm causes a concomitant laceration 
of the urethra. 

In the entire group of 56 cases, there 
were but 5 exploratory celiotomies per- 
formed and it should not be amiss to 
emphasize again the importance of diag- 
nostic acumen in the interpretation of 
abdominal signs in the presence of multiple 
injuries and the invaluable information 
to be gleaned from the diagnostic ab- 
dominal puncture. 

It was rather striking in such a varied 
group of pelvic girdle fractures to note 
the relative infrequency of genito-urinary 
complications. At this point it might be 
well to mention the question of diagnostic 
procedure when intravesical damage is 
suspected. It has been a rather common- 
place procedure to instil by catheter a 
measured amount of fluid per urethram 
and then attempt to recover the same 
amount that was instilled. In our experi- 
ence this manoeuver has not been uni- 
formly successful. Two suggestions which 
we believe are more helpful and accurate 
should be mentioned. The first method is 
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the direct instillation of some non-irri- 
tating radiopaque substance into the blad- 
der with subsequent immediate radiograph 
of the pelvic area. Leakage from the 
bladder into the general peritoneal cavity 
is immediately detectable and extraperi- 
toneal vesical tears will be easily demon- 
strated by the extension of the radiopaque 
material along the lines of the fascial 
attachments on the abdominal wall (see 
Figs. 2 and 3). Intravenous urography 
may be similarly employed to demonstrate 
intraperitoneal or extraperitoneal ruptures 
although in the cases of severely shocked 
individuals it has been stated that with 
the attendant temporary cessation of renal 
function, this diagnostic aid would be 
valueless. 

Of the osseous complications which 
are not primarily fractures, the separa- 
tions of the symphysis pubis and luxations 
of the sacroiliac articulation are the most 
important. All degrees of symphyseal 
separation were encountered from a simple 
division of the synchondrosis as evidenced 
in Case LvI, to a separation of 3 cm. as 
seen in Case XLI, or a complete dissolution 
of the symphysis with comminution as 
was present in Case xxxvi. There were 6 
cases of marked widening of the symphysis 
pubis with 5 fatalities in this group (Cases 
XXXII, XXXVI, XLI, L, LV). 

The sacroiliac widening and luxations 
similarly were present for varying dis- 
tances and in varying degrees; the most 
complete type being a complete dislocation 
of the inominate bone in Case xxxvill. 
This case is of sufficient interest to be 
more completely detailed: 


CaseE xxxvil. F. K., a white male of 
twenty-six years was admitted to the Surgical 
Service on April 19, 1933, shortly after having 
been thrown from a motorcycle which had 
collided with an automobile. On admission, he 
was in marked shock and in addition to the 
crushing injury to the pelvis, there were 
numerous abrasions about the body. There was 
a puncture wound of the middle third of the 
right arm in the region of the triceps muscle. 
Twelve hours later the right arm was swollen 
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and crepitation felt beneath the skin. Direct 
smear from the wound showed Gram-positive 
bacilli. 

The patient’s abdomen was rigid throughout 
and tender and he vomited once. Urine clear 
and examination negative. 

Operation performed for gas bacillus infec- 
tion of right triceps muscle and two heads of 
the muscle which were filled with gas bubbles 
were extirpated. The wound was left wide open 
and a continuous wet dressing of potassium 
permanganate 1:5000 employed. 

Radiographs were reported as follows: 

(a) Pelvis: “‘Examination of pelvis shows a 
left sacroiliac relaxation and dislocation with 
widening of the joint space. There is a down- 
ward displacement of the sacrum and an 
upward riding of the left ilium. In addition, 
there is a fracture of the ascending ramus 
of the left pubis; descending ramus of the right 
pubis and a fracture through the body of the 
right pubis.” 

(b) Spine: “There are fractures of the left 
transverse processes of the fourth and fifth 
lumbar vertebrae.” 

On April 26, 1933 Russell traction applied 
to the left lower extremity with 9 pounds of 
weight and a radiograph taken thirty-six hours 
after reduction of the dislocation. 

Note Figure 4 and see Figure 5 which was 
taken thirty-six hours later. 

A pelvic sling was applied with 14 pounds of 
weight on each side of the sling. 

Convalescence was uneventful. The wound 
of the right arm healed by secondary intention 
and the functional result was satisfactory due 
to the remaining portion of the triceps muscle 
which had been left at operation. He was in 
bed for fifty-seven days after the accident and 
allowed up on crutches for four days prior to 
his discharge from the hospital on June 20, 
19 

Probably the most striking feature of this 
case was the rapid reduction of the dislocated 
sacroiliac articulation by means of the Russell 
traction apparatus and the small amount of 
weight used for the traction. Not only was the 
dislocation reduced but the position was 
maintained as shown by the follow up radio- 
graphs (Fig. 6). 


This use of the Russell traction for 
reducing gross dislocations of this type 
was novel in our experience but was 
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exceedingly effective especially in this of discomfort in its application justifies 
type of a severely shocked patient with its being employed more frequently in 
multiple injuries. It far outweighed any — such cases. 


manual attempts that might have been 


made and was without any effect on the MORTALITY 
general status of the patient. It was the 
first occasion we had had to employ this Of the 56 cases included in this review, : 
method of traction in this type of case there were 13 deaths. Nine patients ; 
but the result obtained and the minimum expired within twenty-four hours after 
TABLE 1x 
Case Age Type of Pelvic Fracture Associated Injury Time or Cause of Death . 
Hospital | 
XXVI 40 Right lateral mass of sacrum 1. Fracture of skull Less than | Shock 
| 2. Fracture of sth lumbar vertebra 24 hours 
| 3. Fracture right humerus ; 
XxXvIIL | 37 Multiple pelvic fractures (both rami of | Autopsy: 1 ess than | Shock 
both pubes) 1. Bilateral hemothorax 24 hours 
| 2. Fracture of left humerus 
| 3. Fractured sternum; ruptured bladder 
XXIX 42 Double fracture ot pelvic ring (right | Autopsy: Less than | Shock 
pubis and iltum) | 1. Fractured right ribs, 1-6, near spine 24 hours 
| 2- Right hemothorax 
3. Fracture 7th cervical vertebra } 
4. Fracture left tibia & fibula | 
| 
XXXII 43 Fracture of left pubis: separation of | 1. Fracture tibia & fibula, bilateral Five hours | Shock 
pubic symphysis | 2. Bloody abdominal tap 
XXXII | 10 1. Left pubis, both rami | Autopsy: Less than | Shock 
| 2. Right ischium 1. Fracture left femur, lower third 24 hours 
| 2. Intraperitoneal bladder rupture 
XXXVI | 7 | 1. Comminuted fracture of symphysis | Autopsy: Less than | Shock 
2. Left pubis & left ischium 1. Laceration of perineum and penis 24 hours | 
2. Complete transverse laceration of | 
membranous urethra 
3. Fractured right ribs in anterior axil 
lary line: 2-6 
XLtr | 27 1. Fracture of left ischium 1. Fracture of the transverse processes | Less than | Shock 
| 2. Fracture of left pubis of 2-5 lumbar vertebrae 24 hours | 
3. Separation of symphysis pubis of 
| 3 cm. 
| 4. Fracture of left lateral sacral mass 
XLVI 81 1. Fracture right pubis 1. Fracture right femur at neck | 9 days Sepsis; shock 
2. Compound fracture right ankle 
3. Fracture right os calcis 
XLIX 70 Fracture right & left pubes 1. Generalized arteriosclerosis 13 days | Shock; senility 
2. Laceration of scalp | 
3. Shock 
L 50 | 1. Fracture of right acetabulum 1. Compound fracture right tibia &| 8 hours | Shock 
2. Fracture of symphysis pubis fibula } 
2. Shock 
LI 55 Fracture of left illium 1. Fractured skull 12 hours Shock 
2. Fractured right humerus | 
3. Fractured right femur 
4. Fractured rt. tibia & fibula 
| Shock | 
Lu 52 Fracture of right ilium (one month/ 1. Fractured right femur 51 days | Sepsis 
prior to admission) 2. Infected hematoma of right side & 
thigh 
IV 67 Fracture of right pubis (5 days prior | 1. Generalized arteriosclerosis | 32 days Autopsy: 
to admission) 2. Hypertensive heart disease | Coronary sclerosis & 


thrombosis 


> 
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admission to the hospital and some of 
these patients lived only a few hours. 

Two of the remaining patients, aged 
seventy and eighty-one respectively, died 
within thirteen days after admission. Of 
the two remaining mortalities, one patient 
(Case Li1) died of sepsis from an extensive 
infected hematoma which was present at 
the time of admission to the service 
after having been in the hospital fifty-two 
days. The remaining patient (Case Lv), 
aged sixty-seven, was brought to the 
hospital five days after having received 
her injury and succumbed thirty-two days 
after admission of chronic cardio-vascular 
disease. 

Table 1x will serve to demonstrate the 
fatal cases in this review. 

From this review of the fatal cases no 
indication from the standpoint of prognosis 
is warranted other than that the associated 
injuries themselves quite explain the out- 
come in the afore-mentioned cases. 


TREATMENT 


The treatment employed in this group 
of cases was, as would be expected, indi- 
vidualized to fit the needs of each par- 
ticular case. This statement is borne out 
by the review of the associated or accom- 
panying injuries. With regard to the pelvic 
fractures per se, the method employed 
was a two-fold one and was directed toward 
stabilizing the pelvic girdle by means of 
extension traction on the lower extremities 
and second, some form of pelvic sling to 
reduce spreading or the lateral pelvic 
distortion. 

After widening or separation had been 
reduced or overcome, moleskin strapping 
about the pelvic ring proved suflicient to 
maintain apposition. This was proved 
by follow-up radiographs after the primary 
distortion or dislocations had been reduced. 
As countertraction the foot of the bed was 
elevated on blocks. 

It has seemed worth while to bring 
attention to an additional use of the Russell 
method of traction in the reduction of 
innominate bone dislocations. In one of our 
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cases which is illustrated, this method of 
traction provided sufficient pull to reduce 
a complete disruption of the sacroiliac 
articulation and to hold the fragments in 
their anatomical position after their reduc- 
tion. The distribution of the pull through 
the femur and the leg is far more eflicient 
than the Buck’s extension apparatus and 
certainly more comfortable. 

The final results in those cases which 
were reached by our follow-up system 
were disappointing; backache being the 
principal complaint in those questioned. 


CONCLUSIONS 

1. In a review of 56 cases of pelvic 
fracture which were admitted over a 
nineteen month period, there were only 
4 cases of accompanying genitourinary 
injury. 

2. In 24 cases, abdominal signs of 
pain, tenderness and increased muscle 
spasm were present due to retroperitoneal 
hemorrhage. 

3. Abdominal puncture as an adjuvant 
to the diagnosis of intra-abdominal injury 
has proved of inestimable value—in posi- 
tive cases. 

4. The mortality rate in this series was 
definitely influenced by the degree of 
severity of the accompanying injuries, 
viz., of the 56 cases included in this review 
there were 13 deaths. Nine patients 
expired within twenty-four hours following 
admission. Of the remaining 4, two elderly 
patients aged seventy and eighty-one years 
died, the first of sepsis from an infected 
hematoma, the second of coronary disease. 

5. Russell traction has a definite rdéle 
in the reduction of sacroiliac dislocations 
and distortions. 

6. In cases of suspected bladder involve- 
ment, direct instillation of a radio-opaque 
substance per urethram with subsequent 
radiograph is of more value than tle 
attempt to siphon back a measured amount 
of instilled fluid. 

-. The mechanism of urethral injuries 
in children is believed to be due to a 
temporary diastasis of the urogenital 
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8. Finally, the relative infrequency of 
visceral complications was an outstanding 3 
feature of the review of this group of cases. F 


diaphragm with concomitant tearing of 
the urethra; only rarely does a bony 
fragment lacerate the urethra. 
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AVULSION OF THE DISTAL BICEPS BRACHII TENDON 


G. LEAVITT, M.D. AND J. H. CLEMENTS, M.D. 


Orthopedic Department, King County Hospital 


SEATTLE, WASH. 


NJURY to the distal attachment of the 
biceps brachii muscle is observed much 
less frequently than injury, or disease, 


Fic. 1. 


comparison. 


of the long tendon of origin. 
Dr. E. L. Gilcreest! in his recent com- 
prehensive writing deals with all phases 


of this subject. He reports 3 cases of 


injury to the biceps insertion mechanism 
with g7 cases of pathology in the origin 
of this muscle. He found 19 cases pre- 
viously reported of distal tendon injury. 


The symptoms of complete rupture of 


the inferior tendon mechanism are very 
apparent, and the diagnosis is not difficult. 
Gilcreest mentions two methods of treat- 

1 Gilcreest, E. L. The common syndrome of rupture 


dislocation and elongation of the long head of the biceps 
brachii. Surg. Gvnec. Obst., 58: No. 2a (Feb. 15) 1934. 


Normal contour of biceps on left side for 


33 


ment for separation of this tendon from 
the insertion: (1) that of Kirschner wherein 
the tendon is nailed to the radius, (2) the 


Fic. 2. Note absence of biceps tendon prominence and 
superior retraction of muscle belly. 


attachment of the tendon to the surround- 
ing soft tissues. Another method of reinser- 
tion of the avulsed distal tendon is described 
here, which may be more sound in principle, 
and is merely the application of standard 
principles in orthopedics for tendon attach- 
ment to bone. 


Mr. F. P., aged forty-five years, injured his 
right arm on July 25, 1934, when he fell from a 
garage rool, striking the anterior inferior arm 
across the sharp gable of a dog house. The 
biceps was undoubtedly held contracted at this 
time. The patient 
“broken his muscle.”’ He did not have severe 


complained of having 
pain or tenderness. 

The patient was a very muscular robust 
Italian. He did not appear to have acute pain. 
The contour of the normal anterior arm with 
the biceps contracted (Fig. 1) presented a very 
prominent distal tendon of the long variety. 
This was more distinct than in the photograph. 
However, the contour of the right anterior 
arm was obviously abnormal when the biceps 
was contracted. The muscle belly appeared 
short and was retracted superiorly. There was a 
decided absence of the biceps tendon promi- 
nence (Fig. 2). The brachioradialis muscle, 
however, when actively contracted was thrown 
into comparatively marked prominence. The 
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biceps muscle was flaccid. There was only slight 
tenderness over the distal anterior arm and the 
cubital region, adjacent. The elbow was 
Biceps, 


Biceps, 


Avu,sed 


tendon Musculo- 


Fic. 3. 
Fic. 3. Biceps tendon exposed, with anatomic relationship. 
Fic. 4. Bicipital tuberosity exposed, drill holes in place. Sutures passed through tendon and tuberosity. 
Fic. 5. Biceps tendon in place. Method of reattachment of lacertus fibrosus, through tendon shaft. Actual exposure 


obscure with elbow flexed. 


actively flexed with no marked pain. The weak- 
ness noted was more of quantitative than 
qualitative absence. 

The tendon of insertion could be palpated 
and rolled beneath the examining finger, 
evidently under no tension. 

Operation: A twelve hour skin preparation 
was carried out. The operation was performed 
under ether anesthesia. The artist was present 
to reproduce certain stages of the procedure. 
A linear incision was made over the anterior 
aspect of the inferior third of the right arm. 
This exposed the distal part of the biceps 
belly, attached to which was found a long, large, 
coiled tendon (Fig. 3). 

The distal end was entirely free and appeared 
somewhat bulbous but flattened, while the 
fibers at the free end were found to be exten- 
sively interlaced rather than parallel, as in a 


tendon shaft. There was a moderate amount of 


loose clotted blood in the smooth walled space 
about and inferior to the tendon. This space 
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extended deeply into the cubital fossa and 
superior forearm. The initial depth offered 
what at first seemed an insurmountable dis- 


Lacertus 
ibrosus 


tuberosity of 
the radius 


Fic. 5. 


couragement to surgical reinsertion. However, 
the skin incision was extended across the 
anterior elbow to the forearm region. 

Figure 4 demonstrates the important struc- 
tures appearing in the dissection. When the 
biceps tendon was elevated the cutaneous 
branch of the musculocutaneous nerve coursed 
obliquely to the radial side of the forearm. The 
prominent brachioradialis muscle appeared in 
the lateral field, as well as the radial nerve, 
which was retracted laterally. The brachialis 
anticus lay posteriorly with its broad tendon 
inferiorly. Most to be considered were the 
median cephalic veins, which were ligated and 
divided without clamping, and the brachial 
vessels which were retracted medially. The free 
end of the lacertus fibrosus was found separated 
from the biceps tendon. It was necessary to 
divide in stages the recurrent branches of the 
radial artery and accompanying veins and in the 
depths the aponeurotic arch of the flexor digi- 
torum sublimus origin, which structures inter- 
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fered with the approach to the bicipital tuber- 
osity. It was then possible to separate linear 
cleavage planes in the superior forearm. By 
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held in about mid pronation and supination, 


with the elbow acutely flexed, by a plaster of 


Paris dressing for six weeks. This plaster had to 


Fic. 6. Photograph taken three months postoperatively. 


careful deep retraction, and supination of the 
forearm, the bicipital tuberosity of the radius 
was exposed. The smooth superior surface 
ordinarily separated from the tendon by a 
bursa was uppermost. The tuberosity was 
scarified by starting a drill point at various 
places. Then two drill holes were made through 
the medial projecting margin mainly in an 
antero-posterior, slightly medial direction. A 
small doubled wire was inserted through one of 
the drill holes which was used for both sutures, 
because of convenience. It was caught with a 
curved hemostat, pulled around the bone lip 
and used successively to pull one end of a No. 
12 silk, and one end of a group of four No. 2, 
forty day chromic catgut sutures through. 
One end of these sutures was woven into the 
tendon. Then with the elbow held partially 
flexed and the forearm supinated the tendon 
was pulled snuggly against the scarified radius, 
and held in place by tying the various ends 
together. Although the inconvenience of the 
working space did not make for the satisfaction 
desired with the reinsertion, it apparently was 
adequate. 

The lacertus fibrosus then 
through a slit in the biceps tendon, its surface 
scarified, and sutured by interrupted small 
caliber silk sutures. (Fig. 5.) The forearm was 


was passed 


be completely split because of postoperative 
swelling. At ten days the sutures were removed 
and half the plaster used as a posterior 
shell. 

It has been about four months since the oper- 
ation and this man has a powerful biceps muscle 
again. He is permitted to do light work. There 
is a mild discomfort about the elbow probably 
of arthralgic nature. The range of motion ts 
practically complete lacking a few degrees of 
complete extension at this early date. Fig- 
appearance three months 


ure 6 shows the 


postoperatiy 


Since this article was written, a case 
report has appeared by G. I. Bauman,’ 
demonstrating a method of suturing the 
biceps tendon by transfixing the tissues by 
the sutures from the end of the tendon, to 
the posterior forearm, where they are tied 
over gauze to hold the tendon in place. 
This method may be easier to accomplish 
and was successful in the. case reported. 
The authors prefer to attach the tendon 
through drill holes, if this is possible. 


Bauman, G. I. Rupture of the biceps tendon. J. 
Bone ec Joint Surg., vol. 16 (Oct.) 1934. 
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ANEURYSM OF THE THORACIC AORTA 
REPORT OF A CASE WITH SURGICAL INTERVENTION* 


Moses BEHREND, M.D., F.A.C.S. AND S. BOLEs, M.D., F.A.C.P. 


Surgeon, Jewish, Philadelphia and 
Sinai Hospitals 


Physician, Philadelphia General Hospital, 
Associate in Medicine, University of 
Pennsylvania Medical School 


PHILADELPHIA 


HE difliculties and dangers that con- 

front the surgeon who attempts 

“‘open”’ operations upon the thoracic 
aorta, and more __ specifically upon 
aneurysms of the thoracic aorta, are so 
profound that such operations are rarely 
employed. Roger, Gouget and Boinet 
mention as alternatives galvanopuncture, 
filigalvanopuncture, caloripuncture, com- 
pression, cold applications, injections about 
the sac and wiring. Of these the latter 
combined with the passage of a current 
through the wire is probably the most 
popular in use at the present time. Despite 
improved diagnostic aids cases are occa- 
sionally encountered in which the diagnosis 
of aneurysm is sufficiently doubtful to 
warrant operation as a means of establish- 
ing the true nature of the underlying 
pathological condition. Mediastinal neo- 
plasm, mediastinal abscess and aneurysm 
of the innominate or subclavian as well as 
of the intercostal or internal mammary 
arteries must be considered in the differen- 
tial diagnosis. The case here presented 
well illustrates these facts. 


J. M., a male negro, aged forty-eight years, 
was admitted to the Medical Service of Dr. 
Boles on October 10, 1932. His chief complaints 
were increasing weakness, dyspnea, and a 
swelling over the “breast bone.”” Four months 
previously he had noticed a “soreness” in 
the breast bone and one month later the swell- 
ing appeared. Twenty-six yeafs previously 
he had a sore on the penis which had been 
treated by circumcision. 

Physical examination revealed a moderately 
soft, though tense pulsating mass over the 
sternum between the third and fifth ribs. 


The mass was about 13 cm. in diameter at 
its base and protruded about 6 cm. The 
cardiac area of dulness was enlarged to the 
left. There was a systolic and diastolic murmur 
heard over the aortic area. The systolic 
murmur was transmitted into the vessels of 
the neck. The diastolic murmur which was 
very loud was transmitted downward and 
toward the apex, though it could be heard 
over the entire chest, both front and back. 
There was a soft systolic murmur at the apex. 
A capillary and Corrigan pulse were observed 
and Durosiez’s sign was present over the 
femoral vessels. The blood pressure in the 
right arm was 180/66, in the left arm 166/62. 

On October 11, 1932, an ulcerated area 
appeared on the presternal mass which dis- 
charged sanguineous purulent material. 

On October 13, 1932, the following note was 
made by Dr. Boles. “Patient apparently 
comfortable. Not restless or dyspneic. Trau- 
matic scar, left iris. Pulse Corrigan type. Heart 
tremendously enlarged to the left. Extensive 
pulsation in the entire cardiac area, swelling 
about the size of a lemon. Double murmur 
present at aortic area, diastolic much louder 
than the systolic. No evidence of decompensa- 
tion. The liver and spleen are not palpable. 
No abdominal masses. Considering the position 
of the swelling which is unquestionably 
aneurysm, and the fact that there are no 
pressure symptoms, I would suggest that it 
involves the ascending aorta. Aortic regurgita- 
tion. Luetic cardiovascular disease. No evidence 
of decompensation.” 

Roentgenograms at this time were reported 
by Drs. Holmes and Ostrum as follows: 

In dorsoventral view the lungs are normal. 
The heart is not enlarged. Aortic arch shows 
upward tilting. Trachea is not deviated and 
there is no apparent widening between the two 
main bronchi. In the lower thoracic region 


* From the Medical and General Surgical Service of the Philadelphia General Hospital. 
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just above the diaphragm and approximately 
situated over the side of the right auricle a 
dense shadow is seen, its outer border well 
defined and convex. On sagittal view both by 
fluoroscope and on films there appears to be a 
definite bulging over the manubrium and soft 
structures in front. There is also a definite 
erosion of the sternum. The tumor mass is 
seen projecting anteriorly and extending as 
far as and doubtless impinging on the sternum. 
In L.O.A. position the mass is seen projecting 
forward and upward, measuring approximately 
11 X 7.5 cm. In the R.A.O. position this mass 
is more faintly outlined and passes forward 
and upward. Diagnosis: Aneurysm of possibly 
the origin of the ascending aorta. We cannot 
exclude an aneurysm of either the right or 
left ventricle. Arteriosclerosis. Possible gumma 
of sternum. 

November 3, 1932 Cardiograph: There are 
many extrasystoles seen. Aside from this there 
is nothing definitely abnormal. The T waves 
are slightly diphasic in L leads 2 and 3. This 
change, of course, may easily result from 
digitalis and considered from the point of 
electrocardiograph alone, is not very convincing 
evidence of disease. 

October 31, 1932. Patient is apparently 
comfortable and unconcerned over condition. 
Sternum swelling seems larger than on admis- 
sion. There is a definite harsh double murmur 
present. No decompensation. 

January 1, 1933. Patient up in chair 
most of day. Aneurysm seems to be causing 
him no distress. Dr. H. D. Jump would like 
to wire aneurysm. 

January 5, 1933. Dr. Jump attempted to 
wire aneurysm. However, after trocar was 
introduced a thin serosanguineous pus exuded. 
Culture was taken and streptococcus viridans 
obtained. 

January 6, 1933. Consultation: On account 
of pus having been obtained, on previous 
aspiration, it would seem advisable to make a 
formal dissection of the mass. Pulsation is a 
transmitted affair. Keep in mind aneurysm 
and necrosis of sternum and cartilage. 

January 11, 1933. Dr. Moses Behrend called 
in consultation. He said he believed the patient 
had an aortic aneurysm eroding the sternum 
and a superimposed pericarditis. However, 
in view of Dr. Jump’s findings, he agreed to do 
a surgical exploration. 

January 12, 1933. Operation performed by 
Dr. Behrend, under NeO-O. anesthesia. The 
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skin overlying the tumor was divided by a 
semicircular incision. Just beneath the skin 
purulent fluid of the type obtained by Dr. 
Jump was encountered. The incision was 
carried a little deeper. Suddenly there was a 
spectacular surge of blood that spurted high 
above the heads of operators. This was imme- 
diately controlled with a finger and the 
incision widened to admit two fingers. It was 
then possible to palpate a huge organized 
thrombus lying within an aneurysmal sac 
and the diagnosis was no longer in doubt. 
The fingers were withdrawn slowly using a 
wet towel as a tampon. The line of incision 
in the sac was sutured with two rows of catgut 
sutures. The skin was closed and a tight 
dressing applied. There was no leakage and 
recovery was uneventful. 

February 4, 1933. Patient transferred back 
to Medical Service of Dr. Boles. 

March 12, 1933. Patient has few complaints. 
He is partially ambulatory. The presternal 
swelling is quite firm to touch but has a slight 
systolic pulsation. 

June 8, 1933. Electrocardiogram at this 
time showed the S-T intervals depressed in 
lead, and the T waves are inverted in leads 2 
and 3. A Q wave is present in lead 3. These 
findings are indicative of advanced myocardial 
disease. The configuration of the T waves 
in leads 2 and 3 suggests some interference 
with the coronary arterial supply especially 
to the posterior wall of the left ventricle. 

Urine of fixed low specific gravity. It showed 
a slight trace of albumen. Some mucus and few 
leucocytes. Blood Chemistry: Sugar 82 mg. 
per 100 c.c., urea 17 mg. per 100 c.c. Blood 
Count: Erythrocytes 4,990,000; leucocytes 
6600, polymorphonuclears 88 per cent, lym- 
phocytes 12 per cent. 

The Kahn and Wassermann reactions were 
positive. Patient discharged latter part of 
June, 1933. 

July 28, 1933. Patient readmitted to Medical 
Service of Dr. Boles. 

Readmission with aortic aneurysm bulging 
through lower sternum and oozing a little 
blood. Seeks relief of pain, “has not slept for 
nights.” 

Physical Examination: Slight downward 
motion of larynx in systole, palpable on 
drawing larynx upward. Pulsating tumor bulg- 
ing through the lower end of sternum. At 
levels of third and fourth costal cartilages, 
there is a small opening oozing bloody fluid. 
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There is an old linear scar along border of 
swelling. Blood pressure 115/75. 

Roentgenographic examination by Drs. 
Holmes and Ostrum, at this admiss:on showed 
the following: There is practically no difference 
in the appearance of present film from other 
examination. The large circumscribed shadow 
just to the inner portion of the right border of 
the heart and just above the diaphragm is still 
demonstrable and has not increased in size. 
The heart is enlarged in its transverse diam- 
eter. Left ventricle is hypertrophied. Arch of 
aorta is widened. Lung fields appear normal. 

Diagnosis: Aneurysm, probably arising from 
root of ascending aorta. Luetic aortitis. Aortic 
insufficiency. 

On October 18, 1933, the patient began hav- 
ing a series of hemorrhages from an ulcerated 
area overlying the aneurysmal sac, from which 
he finally succumbed on November 13, 1933. 

Autopsy performed by Dr. Lieber. It dis- 
closed a ruptured saccular aneurysm involving 
the right sinus of Valsalva, eroding through the 
left upper lobe of the lung and the sternum. 
The heart showed marked coronary arterial 
sclerosis, chronic adhesive pericarditis, chronic 
calcific aorta valvulitis, while the aorta was 
the site of syphilitic aortitis and sclerosis. 

There was pleural effusion on the right side 
and chronic adhesive pleuritis on the left with 
congestion and edema of both lungs. 

The kidneys showed nephrosclerosis and mild 
focal pyelonephritis. 


That sagacious surgeon of the sixteenth 
century, Ambroise Paré?, wrote: “I dili- 
gently admonish the young Chirurgeon 
that he do not rashly open aneurismals 
unless they be small in an ignoble part and 
not indued with large vessels.’”’ Insofar as 
aneurysms of the thoracic aorta are con- 
cerned this seems to be sound advice to 
both young and old surgeons. Search of 
literature fails to reveal any case in which 
the thoracic aorta or an aneurysm thereof 
was opened where the patient did not 
succumb within a few hours of operation. 

Bernheim® records not a single case of 
aneurysm of the thoracic aorta treated by 
surgery. Speaking of aneurysms involving 
vessels about the base of the heart, he 
says, ““An improvement and prolongation 
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of life in comfort should in this series 
constitute a successful result of operation.” 

Tuffier‘ has attempted ligature of the 
aneurysmal sac without resection in 3 cases. 
One patient died of hemorrhage on the 
seventeenth day, one died immediately 
and one died on the seventeenth day, quite 
suddenly. 

Kummell’ of Hamburg sewed a ruptured 
aneurysm of the thoracic aorta. Circulation 
to the extremities was restored but the 
patient died in a few hours. 

Babcock® and McCarthy’ have reported 
some favorable results using end-to-end 
anastomosis of the internal jugular vein 
and the common carotid artery for the 
relief of the distressing symptoms so 
often associated with thoracic aortic 
aneurysms. In this operation, however, 
the operative site is at some distance from 
the aneurysm. 

Reid® has opened the descending portion 
of the thoracic aorta and into it stuffed 
a ball of fascia in an endeavor to cure 
aneurysm of the abdominal aorta. One 
patient died twelve hours later from 
hemorrhage from an intercostal vessel that 
had been cut at operation. Another patient 
operated on in the same _ way, for 
the same condition, died one and a half 
hours after operation, apparently from 
shock. 

The diagnosis of aneurysms of the 
thoracic aorta is occasionally difficult and 
the possible catastrophic consequences of 
surgical intervention is graphically illus- 
trated in the following report of a case that 
had been diagnosed aneurysm of the inter- 
nal mammary artery. Leriche® writes: 


The internal mammary arteries were intact 
and I ligated them. I noted a tumor which filled 
the anterior mediastinum. I attempted to free 
it when suddenly it broke and a stream of 
blood shot out. I stuffed my fist in the wound. 
It went into a hole in the aorta which led into 
the heart. It was evident that there was nothing 
to do. I withdrew my fist, a surge of blood, and 
death was immediate. 
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We wish to thank Dr. Albert Behrend 
for the compilation of the references in the 
literature. 


SUMMARY 


It is not the purpose of this paper to 
advocate operative intervention as a treat- 
ment for aneurysm of the thoracic aorta. 
The case is presented because of its several 
interesting features, among which may be 
enumerated: 

1. The uncertainty of the diagnosis. 

2. The associated adhesive pericarditis. 
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3. The opening and successful closing of 
the aneurysmal sac at operation. 

4. The patient survived for ten months 
after operation. The literature does not 
reveal any case where aneurysm of the 
thoracic aorta was opened and closed at 
operation in which the patient lived more 
than a few hours. 

5. The patient was apparently tem- 
porarily benefited by the operation. Pre- 
sumably the size of the thrombus was 
increased as a result of operation. 

6. The aneurysm finally ruptured 
through an erosion in the sternum. 
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HERNIATION OF LUNG TISSUE INTO A BRONCHUS* 


Mutton Lioyp, m.p. 


NEW YORK CITY 


HE mechanism by which extra- 
bronchial tissue may enter the lumen 
of a bronchus is illustrated in Figure 1, 


Fic. 1. Diagram of cross section of bronchus, showing 
(A) incomplete cartilaginous ring with soft posterior 
wall, and (B) intrusion of posterior wall into bronchial 
lumen at end of cough. 


showing the invagination of the soft 
posterior wall into the lumen of the bron- 
chus at the end of cough. The writer has 


seen one case of complete atelectasis of the 
right lower lobe in which this was the only 
abnormality found. This phenomenon is a 
familiar observation to every experienced 
bronchoscopist. The perforation of a peri- 
bronchial lymph gland into the lumen of 
the bronchus, especially in the case of 
tuberculous glands, is generally accepted 
as a fairly common clinical incident. 


The patient, a white male, aged thirty-nine 
years, was admitted to the Staten Island 
Hospital on May 6, 1934, complaining of pain 
in the left chest, chills and fever, cough and the 
expectoration of blood-streaked sputum. 

Physical examination revealed evidence of a 
pneumonic consolidation of the left lower lobe. 
The disease ran an atypical course with a high 
fever to 103° to 104°F., gradually falling to an 
average of 101°F. by the end of the month. 
At this time he coughed and expectorated 6 to 
8 oz. daily of greenish mucopurulent sputum. 
An x-ray (Fig. 2) showed a lack of resolution 
of the pneumonic processes. 

Bronchoscopic examination was made on 
May 31, 1934 and a tumor mass the size of a 
small pea was found in a second division branch 
of the left lower lobe. This was removed by 
biopsy forceps. The patient’s recovery was 
rapid and compiete as shown by an x-ray 
(Fig. 3) taken six days after Figure 2. He was 
discharged with a clinical cure on June 6, 1934. 

The pathological diagnosis by Dr. M. Penke 
was: lung tissue, partially atelectatic, some of 
the alveoli containing blood. (Fig. 4.) 

I am indebted to Dr. Carl R. Kingsley for 
referring this patient to me and for his per- 
mission to report it. 


* Read before the New York Society for Thoracic Surgery. 
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Fic. 2. X-ray of chest, showing “unresolved pneu- Fic. 3. X-ray taken six days later, showing an almost 
monia”’ of left lower lobe. complete return to normal of involved area. 


Fic. 4. Section of tissue taken at biopsy. Alveolar spaces have been opened by manipulation. 
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SURGICAL CARE OF PATIENTS IN THE 


EXTREMES OF LIFE* 


Joun J. Morton, 


ROCHESTER, N. Y. 


HEN operation ts suggested as the 

therapeutic procedure for either an 

infant or an aged person, there is an 
almost unanimous prejudice against it 
by the laity concerned. The basis for this 
objection is often fostered by members of 
the profession who generally regard oper- 
ation under such conditions as extremely, 
hazardous. 

From experience in the surgical clinics 
of the University of Rochester it is my 
belief that there is little evidence to support 
this view. A review of the literature, 
furthermore, brings out that the dangers of 
surgery in old age have been over-stressed. 
Bailey! has presented an excellent con- 
tribution on this phase of the subject. 
Cohn? has also quite recently very ably 
discussed urgent abdominal surgery. 

For a long time, we have been impressed 
by the success of the urologists in the han- 
dling of their aged prostatic patients. 
These old men with damaged urinary 
tracts, often with arteriosclerotic hyper- 
trophied hearts, have been prepared tor 
operation with great care. The operative 
procedures have been skillfully performed 
by master surgeons in this field. The pa- 
tients have then been mobilized quickly, 
and constantly encouraged by all who have 
come in contact with them. The atmos- 
phere of optimism thus created has tended 
to rehabilitate these old people in a remark- 
ably short time. In contrast to this, it has 
been our experience, not many.years ago, to 
be appalled by the high death rate from 
fracture of the femoral neck in the old 
people who had been confined to bed for 
long periods in restraining apparatus. 


A number of instances in which major 
surgery was performed upon patients in 
the extremes of life have been chosen from 
our material. “‘The extremes of life” 
may be defined as under one year and over 
seventy years of age. The case histories 
which are subjoined by no means represent 
all the patients who could be included in 
this classification. In fact it was difficult 
to assemble even these, because operations 
have not been filed according to age. 
In consequence these cases represent only a 
few of the patients whose operations 
were recalled by members of the staff. 
The list does not include gynecological, 
urological or traumatic cases in the old 
age group. It was not selected with the 
idea of showing a low mortality rate, 
because without complete statistics there 
is no way of knowing what the mortality is. 
The cases were chosen to demonstrate 
that major surgical procedures can be 
carried out with safety in these age groups. 
Some cases have been added to bring out 
lessons we have learned. The surgery 
has been done by a number of members of 
the staff. It can thus be regarded as 
the work of the clinic as a_ whole. 
Gynecology in our hospitals is on a separate 
service. Urological cases in the old age 
group would greatly enlarge the numbers 
to be considered. This group in general 
reacts very favorably to surgical proce- 
dures. The traumatic material is quite 
limited as the hospitals are on the out- 
skirts of the industrial center. Severe 
trauma in our experience, however, is 
not well borne by either of the groups 
under consideration. Moorhead* agrees 


* From the University of Rochester School of Medicine and Dentistry, Rochester, New York. 
Read before Section on Surgery, Southern Medical Association, 28th Annual Meeting, San Antonio, Texas. 
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with this viewpoint for the old age 
group. 

The major surgery of infants up to one 
year of age is usually in the following 
classes: high intestinal obstruction, due 
to hypertrophic stenosis, atresia or to 
congenital abnormalities in rotation, fixa- 
tion or descent of the intestine; low bowel 
obstruction due occasionally to intus- 
susception but more often to anomalies 
about the anus. Obstruction in a hernia is 
rarely encountered.*? Aside from these, 
there is scarcely ever an abdominal surgical 
condition with the exception of atresia of 
the bile ducts and tumors of the kidney or 
adrenal. Tumors of the mediastinum occa- 
sionally are noted. Neurological conditions 
such as meningoceles and rarely a tumor of 
the brain must be taken into account. 
Infections of the sinuses, the most severe of 
which is bilateral mastoiditis, is occa- 
sionally met. Harelip and cleft palates and 
congenital dislocations of the hip are to be 
expected in this age period. Procedures for 
the care of these latter conditions are not of 
major significance. Examples of most of the 
other conditions are included in this report. 
The treatment of hypertrophic stenosis is 
so well standardized that it is not included. 
The procedure is less severe than that 
necessary for the other obstructions. The 
time at which operation is performed is 
more essential than the procedure itself. 
The same holds for intussusception. We 
have been much interested in the atresias 
and anomalies of fixation around the 
duodenum, several examples of which are 
presented. The atresias offer problems 
which are sometimes insoluble. Cn occa- 
sion, however, some procedure which will 
give relief may be _ possible. Enterc- 
enterostomy, division of the diaphragm, 
or gastroenterostomy may be required. 
The technical difficulties in making an 
anastomosis in these minute structures 
should be mentioned. Even with the lower 
loop distended by air or by an instrument, 
the sutures must be handled with greatest 
delicacy. We have used arterial silk and 
Carrel needles for this purpose. If an 
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obstruction can be released without open- 
ing the gut for an anastomosis a definite 
advance has been made. For five years we 
have used an original method for release 
of obstructions around the root of the 
mesentery. It consists in exposure of the 
root of the mesentery and the retroperi- 
toneal duodenum all the way to Treitz’s 
ligament. In order to do this the ascending 
and transverse colons must be freed from 
their attachments to the right lateral wall 
by dividing the peritoneum to their outer 
sides. The large bowel thus freed is rolled 
over toward the left side of the abdomen, 
thus exposing the duodenum and the root of 
the mesentery. Anomalies of fixation and 
rotation are thus exposed and relieved. We 
had never seen a reference to this method 
until Ladd® reported an identical procedure 
in 1933. 

In operations on infants the preliminary 
preparations are exceedingly important. 
Loss of weight and dehydration must be 
combated by restoring the water balance. 
This may be done by the intravenous, 
intraperitoneal, or subcutaneous routes 
if there is vomiting. If no vomiting is 
present fluids may be given by mouth 
as well. Blood, water, glucose and salt may 
be used as circumstances require. All 
these infants should be fluoroscoped to rule 
out a persistent thymus before giving them 
anesthesia. If an enlarged thymus is noted, 
operation should be deferred if possible, 
until roentgen-ray treatment has _ been 
given. Since infants suffer no mental strain 
before operation, the actual induction of 
anesthesia may be held up until practically 
all preparations have been made. Infants do 
not tolerate morphine well and for this 
reason it is not employed. Atropine in 
to grain doses is sometimes 
given but at other times no preoperative 
drugs are used. The anesthesia of choice 
for infants is nitrous oxide-oxygen, or 
straight drop ether. A well-trained anes- 
thetist can carry these babies along on a 
minimum quantity. Local anesthesia and 
spinal anesthesia are scarcely ever indicated 
for infants. 
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Most writers agree that babies do not 
well stand hemorrhage, shock, or infection 
(Fraser,! Eolling,’ Bufora’). bor these 
reasons during operation, there must be 
most careful hemostasis; gentleness in 
handling tissues especially in abdominal 
cases; lack of exposure to prevent heat 
loss; and progression without delay so that 
a minimum of anesthetic is necessary. The 
emphasis placed on speed by some writers 
(Fraer,! Shedden") is not so essential as the 
avoidance of trauma to the tissues. The 
more expeditiously, however, that any 
procedure can be carried out the better. 
The surgeon must not use jerky, angulated 
motions in his handiwork but rather than 
this graceful rounded curves. Fine suture 
material is to be selected. Abdominal 
closures in our clinic are made with fine 
silk. We have not found the tendency to 
disruption of the wound which has been 
described when catgut is employed.’ Most 
abdominal incisions can be made high in the 
epigastrium so that the liver helps bolster 
the wound. 

After operation, special nursing care is of 
great Importance. The baby must be kept 
warm but not so hot that he will lose his 
fluids through perspiration. Cold draughts 
are to be avoided. The fluids are again 
restored as necessary. Codeine may be used 
for pain. Distention is to be combated with 
stupes, rectal tubes and enemas because 
babies do not stand pain and distention 
well. Their reactions to these are violent 
and alarming. Gavage may also be neces- 
sary. Acidosis is to be prevented by the 
use of glucose. As soon as possible, a 
return to the routine feedings is advisable. 
The dressings must be kept dry so that 
the wounds will not become infected. 
This means great care of all abdominal 
wounds during the first week postoperative. 
Measures are taken to seal off the urinary 
tract from the operative site by suitable 
apparatus. Waterproof adhesive can be 
used over the dressings which should never 
be bulky. The baby should be restored to 
his normal environment and to his routine 
just as rapidly as his condition warrants. 
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The close cooperation of our pediatri- 
cians on all the surgical cases is a great 
comfort. 

The surgical conditions considered in this 
report as evidence that persons in the old 
age group withstand major surgical pro- 
cedures well can be placed in two cate- 
gories. By far the larger number of cases 
consist in the emergency type of surgery as 
for pyloric obstruction; perforated ulcer, 
acute appendicitis, srmple, and with com- 
plicating abscess and peritonitis; obstructed 
hernias; gangrenous gall bladders; stone in 
the common duct; and large bowel obstruc- 
tions due to cancer. The lesser number 
consist in operations of election to relieve 
pain or inconveniences such as for tic 
doloreux; painful joints; or uncomplicated 
troublesome hernias. Other annoying con- 
ditions such as hemorrhoids have not been 
included as the procedures necessary to 
give relief are not of the major type. There 
can be no question that such operations as 
hemicolectomy with anastomosis; explora- 
tion of the common duct; cholecystectomy; 
posterior gastroenterostomy; arthroplasty 
of the hip joint; and division of the descend- 
ing root of the fifth nerve are major opera- 
tions at any age period. The fact as the 
subjoined records show that patients over 
seventy years of age have successfully 
come through these operations would seem 
to be ample proof that surgery should not 
be denied people on the basis of age alone. 
There are also reports in the literature on 
successful major gastric resections in old 
people (Horsley,'® Walters and Priestly," 
Finsterer!?). 

Just as in the case of infants, the pre- 
liminary preparation for operation is ex- 
ceedingly important in the old age group. 


A careful examination and estimation of 


the reserve of the circulatory, respiratory 
and urinary systems is much to be desired 
if circumstances permit. It is a general rule 
that persons who have lived to seventy and 
over, must have done so because there was 
nothing radically wrong with the heart, 
blood vessels, lungs and kidneys. On 
occasion, however, the margin of safety 
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may be slim. When an enlarged prostate 
without obstruction or a large cystocele 
without evident cystitis is made out, the 
surgeon can be forwarned of the dangers 
and be on the lookout to forestall them. 
Instillations of silver nitrate or other 
urinary antiseptics with bladder irrigations 
offer a chance of avoiding cystitis in the old 
women. Early mobilization or allowing the 
patient to sit or stand may represent the 
margin between voiding and obstruction 


in the old men. The mental attitude of 


the old person is also of great significance. 
Some old people are mentally alert and 
years younger in their reactions than their 
stated age would suggest. Others show a 
philosophical attitude toward life and seem 
to be freed from the worries of existence. 
Still others are resigned but apathetic. 
They wish to make no effort to help recover 
their health. Some of these frankly consider 
it not worth while. They will not accomo- 
date themselves to any unusual condition 
necessary to restore them. Such individuals 
for instance make no attempt to learn the 
use of crutches after an amputation. A 
colostomy is to them an almost unsupport- 
able calamity. In a certain number of old 
people there are periods of senile dementia. 
Sometimes this is heightened by operation; 
at other times it appears to be improved. 
The mental attitude of the patient who is 
about to undergo operation seems to 
influence his convalescence to a surprising 
degree. It has been our experience that this 
attitude has much to do with the ultimate 
outcome of any procedure. There may be 
nothing technically wrong with the opera- 
tion or with the healing, and yet recovery 
does not proceed beyond a certain stage 
(Case xxi). It is known that this occurs 
with fractures of the femur. These old 
people often make no attempt to recover 
their locomotion. They take to bed and 
remain there. The will to be well is lacking. 

In preparation for operation the routine 
life of the patient is disturbed as little as 
possible. The anesthetic is selected with 
regard to each individual case, the balanc- 
ing factors for and against the several 
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anesthetics being weighed with care. There 
is a wide range of choice now from nitrous- 
oxide oxygen, ethylene, ether, local infiltra- 
tion; scopolamine-morphine and _ local; 
avertin and local; spinal anesthesia; and 
intravenous drugs. When there is any doubt 
about the heart, ether has been used with 
satisfaction. It has been found that old 
people take ether well and require little. 
Each surgeon seems to have his own pet 
anesthetics for old people. Bailey' advo- 
cates local anesthesia, spinal anesthesia 
and ethylene. Hackett'* believes spinal 
anesthesia is best in his old people for gall- 
bladder surgery, although he may choose 
nitrous-oxide-oxygen or ethylene. He 
“never uses ether as invariably hypostatic 
pneumonia will follow its use.’’ Rowntree! 
uses inhalation anesthesia as _ routine. 
Lamson! prefers ethylene and local or 
nitrous-oxide oxygen and local for his gall- 
bladder cases. Finsterer!? and Horsley” 
have made use of local abdominal block for 
gastric resections. 

At operation, careful hemostatis and 
gentle handling of tissues is as necessary in 
old age as in infancy. Old people, also, 
stand hemorrhage, shock and_ infection 
poorly. Speed in operation is not an essen- 
tial but respect for tissues is. Any surgeon 
trained as in the school of Halsted or 
Cushing, who has learned his lesson of 
respect for tissues, will be qualified to 
operate on these patients. For the reason 
that old people react adversely to long- 
continued annoyance, it is better to avoid 
multiple stage operations if possible. We 
prefer to make primary resections and 
anastomoses rather than Mikulicz’s type 
of operation. Cases xxvii and xxix well 
illustrate the difference in these procedures. 
In case of breast cancer there is no justifica- 
tion for a palliative operation rather than 
a radical mastectomy just because of the 
age alone. It has generally been taught that 
hernias should not be repaired in people 
over a certain age. This should depend on 
the state of the local tissues about the 
hernia. No old person should be denied an 
operation to free him from an annoying 
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condition if there is a reasonable prospect 
of success in the treatment. 

The dangers of surgery in old age are not 
in the surgery itself but in the complica- 
tions which may follow. Special nursing 
attention is almost an essential. The fluid 
balance should be quickly restored. The 
majority of the dangers come from keeping 
these patients too long in bed. Confinement 
in bed may lead to hypostatic congestion, 
atelectasis and pneumonia in the lower lung 
fields. This can be prevented by hyper- 
ventilation; by turning the patient at 
frequent intervals; and by early mobiliza- 
tion. Cystitis and retention may be avoided 
by the latter of the same manoeuvers: 
Senile dementia is often benefitted by get- 
ting the patient up (Case xxx). The chance 
for thrombosis and embolism is probably 
diminished though it cannot always be 
avoided (Case xxxv1). Getting the patient 
out of bed early restores his confidence in 
his recovery powers. It encourages him to 
believe that he is on the road to his normal 
health. This atmosphere of optimism should 
be created about him by all who come in 
contact with him. This is one place where 
alcohol judiciously given also seems to have 
a definite value. The early mobilization of 
the patient, on the third or fourth day, 
seems to make a great difference. The 
wounds are supported by a binder while 
the patient is up in a chair. There has been 
no disruption of the wounds nor herniation, 
to any extent. In fact the majority remain 
well healed. This may be due in part to the 
lessened muscular tone of the abdominal 
muscles in the aged thus subjecting the in- 
cision to less strain. But it raises the 
question whether or not most patients are 
kept down too long after operation. Not 
every patient can be mobilized early. Some- 
times it is against his wishes and in such a 
case is likely to be harmful. Old people do 
not stand regimentation well. Their whims 
should be humored when it causes no major 
difference. Sometimes a complication such 
as myocardial requires treatment (Case 
x1x). Some old people seem to be able to 
stay in bed indefinitely without having 
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complications. The care of the skin over 
the pressure points is the only cause for 
worry in this group. Bailey! and Walters 
and Priestly'! mention early mobilization 
as a desirable part of treatment of the aged. 
Lamson,’ on the other hand, keeps these 
patients in bed longer than his more youth- 
ful group. Watson'® who favors operation 
for uncomplicated hernias in old people, 
gets them out in a chair on the fourth day. 
Old people do not stand pain well. They 
want relief and it should be given quickly. 
Morphine is not well tolerated but codeine, 
barbital, luminal and the coal tar drugs 
may be used to advantage. Just as in 
infancy, old people should be returned to 
their normal routine quickly. It is not pos- 
sible to make over these old people by 
operation but often years of comfort may 
be added to their lives. 


CASE REPORTS 


Case 1. I. H., No. 82929, a girl baby one 
and one-half days old, showed marked abdom- 
inal distention and vomiting of dark brownish 
mucous fluid the day of birth. She vomited 
greenish fluid three or four times the next 
morning. The bowel did not move but an 
enema caused the passage of a greenish plug 
3 inches in length. One sister died on the third 
day of intestinal obstruction from a similar 
anomaly. Exploration under ether showed an 
enormously distended terminal ileum for about 
18 inches. It was filled by a solid rubbery 
material which could not be removed even 
with the bowel open. Nothing short of a major 
resection would have offered any chance. The 
operation had already been prolonged because 
of the puzzling condition. It was clear that the 
prognosis was hopeless. The baby died four 


hours later. At postmortem examination, an . 


atresia was found in the terminal ileum but 
only after a prolonged search with the rubbery 
material stripped away. 

Case ut. E. S., No. 34798, a five day old 
baby, was born in the Strong Memorial 
Hospital on May 1, 1930. She had regurgitated 
a thin brownish fluid with some coffee-ground 
material a number of times the day after her 
birth. A number of meconial stools were passed 
in the next few days but vomiting persisted. 
Examination showed a 514 Ib. baby moderately 
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dehydrated. A large tubular shaped mass was 
visible, extending from below the left costal 
margin to the right flank in a diagonal direc- 
tion. Peristaltic waves could be noted running 
from left to right. Exploration under ether 
anesthesia revealed a dilated stomach and 
duodenum with an obstruction at the second 
portion, thought to be atresia. The distended 
duodenum was so thin that it was doubtful 
whether the stitches for an enteroenterostomy 
would hold in this bowel. Accordingly a pos- 
terior gastroenterostomy was done. For twenty- 
four hours after operation the condition was 
critical. Recovery from this time was steady. 
The baby was discharged on May 19, 1930. At 
this time the wound had healed and the weight 
had reached 534 Ibs. During the rest of her life 
there was no further trouble with the digestion. 
It became apparent, however, that the child 
was a Mongolian idiot. Fortunately, she suc- 
cumbed to an attack of bilateral broncho- 
pneumonia on January 10, 1932. Postmortem 
examination showed an atresia of the second 
portion of the duodenum and a well-functioning 
gastroenterostomy. 

Case 1. M.L., No. 61269, a thirteen day 
cld baby girl, was admitted to the Strong 
Memorial Hospital on June 1, 1932. She began 
vomiting on the fifth day after birth and con- 
tinued to vomit nearly everything taken. She 
had lost from her initial birth weight of 7.3 Ibs. 
to 6.0 lbs. in the interval. On examination she 
showed dehydration, projectile vomiting and 
peristalic waves in the epigastrium traveling 
from left to right. Fluoroscopic examination 
after barium by mouth showed a dilated 
stomach and first part of the duodenum with 
obstruction beyond this point. She was oper- 
ated upon under ether anesthesia. A diaphragm 
atresia at the beginning of the retroperitoneal 
duodenum was exposed and removed after 
opening the bowel over this point. She was 
followed for five weeks in the hospital. During 
this time she ran an uneventful course and 

gained up to 7.6 lbs. She has been observed for 

several minor illnesses since then. At the last 
report on December 10, 1933, she was well 
developed, well nourished, retained all her 
food, and weighed 22.3 lbs. 

Case iv. M. M., No. 79531, a seven weeks 
old baby, was admitted to the Strong Memorial 
Hospital on September 8, 1933. She began 
to vomit reddish material within ten minutes 
after the first feeding. This had continued 
after every feed’ng up to the present. Changes 
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in formulae had had no effect on the vomiting 
which was for the most part projectile in 
type. At least a part of every feeding was 
vomited, but there had been on the average 
one small yellowish colored stool a day. 
The birth weight of 5!5 Ibs. had remained 
unchanged at entry. Roentgen-ray studies 
showed gastric stasis and a diagnosis of 
pyloric stenoss was suggested. Exploration 
under ether was done and the pyloric circular 
muscle divided. The condition was poor and 
no further exploration was attempted al- 
though the surgeon did not feel satisfied that 
he had found the trouble. Three days after 
operation vomiting recurred. It became in- 
creasingly severe and at tmes contained 
blood. Two weeks after the first operation, 
because of failure in improvement, a second 
exploratory operation was carried out under 
ether anesthesia. It required one and one-half 
hours to release and repair the different 
anomalies found from. the second portion 
of the duodenum to the ileocecal valve. There 
was a kinking of the second portion of the 
duodenum from an abnormal fixation of the 
cecum at this point with failure in rotation 
and descent. There was a triple torsion of 
the retroperitoneal duodenum around the root 
of the mesentery. And there were two areas 
in the jejunum where the bowel was kinked 
into knotted masses by peritoneal hyperfixa- 
tion. The baby responded very well to this 
operation. After a difficult time in regulating 
the feedings postoperatively, complicated by 
bilateral otitis media, improvement began. 
In early January 1933, there was a moderately 
severe bronchopneumonia. The baby was sent 
home on January 12, 1934, at which time 
her weight was 9.4 Ibs. The child has made 
steady progress since discharge from the 
hospital. 

Case v. T. C., No. 56990, a two months 
old baby boy, was admitted to the Strong 
Memorial Hospital on January 29, 1932 
following convulsions at home. He had re- 
peated convulsions all through the night 
before admission. Since birth he had had 
repeated attacks of vomiting. These attacks 
came at various intervals. The vomiting was 
projectile in character. He was studied care- 
fully by the pediatrician who treated his 
alkalosis. Left otitis media was found requiring 
operat.on. He improved under this treatment 
but was in rather precarious condition. Occa- 
sional bouts of vomiting still occurred. Barium 


| 


98 American Journal of Surgery 


roentgen-ray studies showed an_ enlarged 
stomach and duodenum with partial obstruc- 
tion. The duodenum occupied an unusual 
position. After a month in the hospital with 
many attempts to improve his condition by 
medical measures, it was decided to explore 
him. He was then three months old and 


weighed !% lb. more than his birth weight of 


9!4 lbs. At operation under ether anesthesia, 
a congenital anomaly of malrotation and 
fixation was exposed and released. The ap- 
parent retroperitoneal small bowel unrolled 
and occupied the right side of the abdomen 
when the large bowel had been freed and had 
been turned over to the left side. Convalescence 
was uneventful. At the time of discharge 
from the hospital, he was gaining weight and 
retaining his food. He weighed °1.5 lbs. at 
this time, April 31, 1932. We have not been 
able to trace him since. 

Case vi. R. S., No. 89644, a baby boy, 
was born in the Strong Memorial Hospital 
on May 21, 1934. At birth he appeared normal 
and weighed 6.9 Ibs. Following birth he 
vomited mucus on several occasions. He 
regurgitated small amounts after each breast 
feeding. He became jaundiced and dehydrated, 
losing weight till he reached 5.4 Ibs. During 
this time he recetved numerous clyses and 
milk formulae were changed. There was a 
period of apparent improvement but then a 
recurrence of symptoms in a more severe 
form. A diagnosis of high duodenal obstruction 
was made. When he was one month old at 
operation, under ether anesthesia an “‘ac- 
cordion-pleated”’ obstruction of the retro- 
peritoneal duodenum was exposed and released. 
Convalescence was complicated by continua- 
tion of vomiting in small amounts but a 
gradual improvement on careful regulation 
of his formula. He was discharged in good 
condition on September 17, 1934 at which time 
he weighed 9.7 Ibs. He was in the hospital 
in November 1934 for otitis media. At this 
time he weighed 11.1 Ibs. Roentgen-ray 
examination with barium showed no evidence 
of retention or obstruction in the stomach or 
duodenum. 

Case vu. B. C., No. 83494, a girl baby, 
four months of age, was admitted to the 
Strong Memorial Hospital on December 20, 
1933. Since birth she had vom:ted frequently, 
often five to six times a day. Vomiting occurred 
usually three to four hours after feedings 
both day and night. The vomitus did not 
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contain blood. Some of the food was retained. 
The stools were normal. Numerous changes 
in diet were not effect.ve. Atropine was used 
without benefit. The baby was given a barium 
meal which showed a dilated stomach but 
enough material passed to assure nourishment. 
The child was accordingly sent home under 
the care of the pediatrician. The vomiting 
persisted but the child gained in a satis- 
factory way until April, 1934. At this time 
vomiting became projectile in type. It came 
immediately after feedings or within four 
or five hours following. Bile had been noted 
in the vomitus on two occasions. In three 
weeks there was a loss of 2 pounds in weight. 
Only liquids were retained. The baby was 
now ten months of age. Roentgen-ray examina- 
tion showed a peculiar rounded shadow in 
the pyloric region. This was interpreted as 
dilatation of the retroperitoneal duodenum. 
Operation was performed under drop ether 
anesthesia. A hyperfixation of the retroperi- 
toneal duodenum under the mesentery with 
two torsions of the bowel was released. During 
the next two weeks improvement took place 
though the baby was quite a feeding problem. 
Teething upset her to some extent. One month 
after operation progress was satisfactory. 
Case vi. C. C., No. 92320, a seven weeks 
old boy, was admitted to the Strong Memorial 
Hospital on September 16, 1934. Two days 
before admission he began to vomit small 
amounts of his formula. At first the vomitus 
contained curds, later it was bile stained. 
His local physician gave him atropine with- 
out relief. For twenty-four hours before 
admission he had not retained anything 
taken by mouth. Upon examination he ap- 
peared dangerously ill with a greyish color 
to his skin. He was drowsy and listless. The 
fontanelle was sunken, the skin was dry. 
Peristalsis from left to right was noted in 
the upper quadrants. There was a_ small 
rather firm mass ‘ust below the right internal 
inguinal ring. Continuous intravenous drip 
was started. The condition became so much 
worse that he was put on the danger list. 
Transfusion was given and following this 
operation under drop ether. The pulse could 
not be recorded during operation. An ob- 
structed inguinal hernia was released and 
repair operation performed. He vomited coffee- 
ground material for several hours after opera- 
tion. Energetic supportive treatment was 
given. On the fourth day after operat on he 
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began to improve. Recovery was rapid, com- 
plicated only by bilateral otitis media. 

Case 1x. S. C., No. 70914, a girl baby of 
eleven months, was admitted to the Strong 
Memorial Hospital on February 1, 1933. 
She had been well until two months ago. 
At that time she began to vomit solid food 
immed ately after it was eaten. This con- 
tinued for about one week. Upon. examina- 
tion a mass was found in the left flank. When 
she entered the hospital this mass had become 
so large that there was apparent fullness 
of the whole left upper quadrant. The mass 
extended from the left costal margin posteriorly 
into the flank and to the left lower quadrant. 
There was a slight pallor and a moderate 
secondary anemia. Cystoscopic study showed 
that the mass was solid tumor of the kidney. 
The right kidney function was good. A malig- 
nant embryonal tumor of the kidney weighing 
440 gm. was removed under ether anesthesia. 
The wound healed well. A course of deep 
roentgen-ray therapy was given. The patient 
was discharged from the hospital in good 
condition on March 19, 1933. Examination 
on October 3, 1934 showed no evidence of 
recurrence or metastasis. The baby had 
gained weight and seemed to be in excellent 
condition. 

Case x. R. G., No. 83903, a six months 
old boy, was admitted to the Strong Memorial 
Hospital on January 5, 1934. He showed 
eczema of the face and scalp. There were 
bilateral discharging ears from which hemolytic 
streptococci were isolated. He ran a fever 
and failed to gain in weight on conservative 
treatment during the next week. On January 
12, a bilateral mastoid operation was done 
under ether anesthesia. Convalescence was 
slow, the mastoid areas continuing to drain 
profusely for an unusually long time. The 
patient began to gain weight by January 30. 
Discharge from the mastoids was very scanty 
by February 20. The patient made rapid 
gains from then on. 

Case x1. J. S., No. 18443, a ten weeks 
old girl baby, was admitted to the Strong 
Memorial Hospital on September 30, 1928. 
She was apparently normal till seven weeks 
old. Then a squint was noted in the left 
eve and later in the right eye. There was also 
a prominence of the right eyeball. The head 
seemed to be enlarged. The left arm and the 
left leg were less freely moved by the baby 
than the right arm and right leg. On examina- 
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tion the head was obviously enlarged with 
prominent veins over the scalp. The fontanelles 
were bulging; the sutures separated. There 
was a partial bilateral sixth nerve palsy; 
the deep reflexes on the left side were increased 
over the right. A ventricular exploration 
and ventriculogram was done under drop 
ether on October 3, 1928. A tumor on the 
medial wall of the left lateral ventricle was 
exposed. Reaction to operation was mild. 
A series of three roentgen-ray treatments 
were given after discharge from the hospital. 
There was a slow progressive enlargement 
of the head so that it was finally decided to 
extirpate the tumor. The operation was per- 
formed on February 7, 1929 under ether 
anesthesia. A papilloma of the choroid plexus 
was successfully removed. The convalescence 
was uneventful. The patient was discharged 
in good condition on February 17, 1929. 

Case xu. T.G., No. 24247, a three months 
old girl baby, was admitted to the Strong 
Memorial Hospital on April 30, 1929. There 
had been a lump on the back of her neck since 
birth. At birth it wa_ the size of a small orange. 
It had since grown till it was about one and 
one-quarter times the size of the child’s head. 
The remainder of the examination was essen- 
tially normal. Roentgen-ray examination 
showed a defect in the occiput through which 
the large meningocele protruded. The meningo- 
cele was removed and the defect repaired under 
ether anesthesia. There were no complications 
in her recovery. She was discharged on May 7, 
1929. 

Case xu. J. F., No. 88271, a ten weeks old 
girl, was admitted to the Strong Memorial 
Hospital on July 8, 1934. At five weeks of 
age, she began to have hoarseness and a 
slight cough. This did not seem to be serious 
till she became dyspneic two weeks later. 
There were blue spells, choking, and con- 
vulsions. It looked as if the child would die 
in these attacks. There was marked supra- 
sternal and infrasternal retraction with every 
inspiration. Roentgen-ray examination showed 
a large mediastinal mass extending outward 
on both sides with buckling of the trachea 
toward the right. There was an extensive 
birth hemangioma about the mouth and lip. 
It was decided to use roentgen-ray therapy 
over the mediastinal mass. Two treatments 
were given with some improvement at first, 
especially in shrinkage of the mediastinal 
shadow. From the beginning of July, how- 
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ever, dyspnea has again slowly increased. 
She had had very bad nights requiring oxygen. 
On the assumption that we were dealing 
with some unusual type of mediastinal tumor 
such as a dermoid or ganglioneuroma causing 
this obstruction, operation was _ performed. 
Under ether anesthesia the sternum was split 
from the jugulum to the ensiform process. 
The two halves were retracted laterally. 
A tumor mass weighing 12 gm. was removed 
extrapleurally. On microscopic examination, 
it was thymus. Closure of the split sternum 
was made by figure of eight silk sutures. 
Operation was well borne. Breathing was 
much easier following operation. She was 
discharged improved on July 23, 1934. During 
the next month attacks of dyspnea recurred. 
Direct laryngoscopic examination showed a 
subglottic stenosis. A tracheotomy was done. 
The stenosed area is now beng gradually 
dilated. The tracheotomy opening can_ be 
closed without distress. It is hoped that the 
tracheotomy tube may be removed soon. 
Case xiv. S. C., No. 82434, a woman 
seventy-four years of age, was admitted to 
the Strong Memorial Hospital on November 9, 
1933. She had had an epigastric soreness and 
some indigestion for two years. Gradually 
she had developed a pyloric stenosis with 
increasing vomiting till she was almost com- 
p'etely obstructed. She had lost 25 lbs. in 
weight and there was slight secondary anemia. 
The roentgen rays showed a filling defect 
at the pylorus. She was given nitrous oxide 
and oxygen supplemented by drop ether and 
at exploration a mass was found at the pylorus 
adherent to the liver above and to the pancreas 
posteriorly. A posterior gastroenterostomy was 
performed to relieve the obstruction. She 
recovered from operation quite nicely and 
seemed to be making good progress until the 
sixth postoperative day. At this time she 
vomited a large amount of material. In spite 
of careful dieting she continued to vomit 
about every two days when sufficient material 
had accumulated in the stomach. It was finally 
decided that there must be trouble at the 
anastomosis. A second laparotomy was done 
under avertin and nitrous-oxide anesthesia. 
The proximal loop of the anastomosis had 
twisted on itself and had herniated up into 
the stoma. It was freed and an entero-en- 
terostomy made below it. Convalescence from 
this time was rapid. Her food was well tolerated 
and she was discharged to her physician on 
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December 8, 1933. Since that time she has 
had no trouble with her stomach but has 
had a rather severe arthritis during the winter. 
Since early spring, 1934, she has been getting 
about without trouble and feels quite well. 
She has not had any evidence of herniation 
through the scar. 

Case xv. A. J., No. 84872, a woman 
eighty years of age, was admitted to the 
Rochester Municipal Hospital on January 24, 
1934. She has had a peptic ulcer for the last 
ten years and has been treated for it by her 
physician. Three and a half weeks ago there 
was an episode of acute epigastric pain. She 
has been in bed more or less since then. At 
six A.M. she had a very severe pain in the 
right upper quadrant, with repeated vomiting. 
On admission four hours later, she appeared 
dehydrated and was in acute distress. There 
was extreme tenderness and spasm in the 
epigastrium and right upper quadrant. Her 
temperature was supnormal, the pulse rate 
was 104, and her white blood count was 
31,000. A diagnosis of a perforated duodenal 
ulcer was made. The abdomen was opened 
under local anesthesia and a_ perforation 
just beyond the pylorus and 0.5 cm. in diameter 
was closed. There was a large indurated 
ulcer the size of an English walnut at this 
point. She was mobilized on the second 
day after operation, and kept up n a chair 
daily from this time on for increasing lengths 
of time. Her recovery was slow at first as 
her stomach would not tolerate food for some 
time. Careful attention to her feeding re- 
sulted in relief and she was discharged in 
good condition three weeks after operation. 
Examination one week later showed her with 
a well-healed incis on and with no complaints. 

Case xvi. M. C., No. 82145, a woman 
seventy-six years of age, was admitted to 
the Strong Memorial Hospital on November 6, 
1933. For two years she had had intermittent 
bouts of nausea and vomiting at three week 
intervals. There was loss of appetite and 
slowly progressive loss of weight. Recently 
she had vomited nearly everything ingested. 
She was feeble, undernourished, pale, and 
had a severe secondary anemia. There was a 
moderate relaxat.on of the pelvic floor with 
cystocele and rectocele. There was free hydro- 
chloric acid in her stomach contents. Roentgen 
ray showed complete pyloric st nosis. After 
a week of preparat on with saline infusions 
and a transfusion of blood, she was explored 
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under ether anesthesia. A hard mass was 
found which was thought to be a callous ulcer 
of the posterior pyloric region. A posterior 
gastroenterostomy was performed. She reacted 
very well to operation but on the second day 
afterward she developed a_ cystitis with 
retention requiring bladder irrigations and 
instillations. This infection of the bladder 
proved to be quite annoying for ten days. 
Her convalescence was retarded. The gastro- 
intestinal tract behaved nicely following opera- 
tion. She was discharged to the care of her 
physician one month after operation. She 
was seen on September 21, 1934, ten months 
after operat.on, at which t:me she was in 
good condition and was symptom-free. 

Case xvi. H. W., No. 83437, a woman 
seventy-three years of age, was admitted to 
the Strong Memorial Hospital on December 11, 
1933. She had suffered with indigestion, 
nausea, loss of appetite, occasional vomiting 
and Joss of 10 pounds in weight over a period 
of two months. On examination there was 
a sausage-shaped mass in the lower epigastrium. 
It was slightly tender and somewhat movable. 
Roentgen-ray studies showed a redundant duo- 
denum dilated to two or three times normal with 
evidence of obstruction at its third portion. 
At operation under ether the obstruction 
seemed to be in the region of the entrance 
of the common duct. It could not be visualized. 
A lateral anastomosis was made between the 
dilated duodenum and the jejunum. She 
was out in a chair on the fourth day after 
operation. Her recovery was rapid and she 
was discharged eighteen days after operation. 
Two months later she entered again with 
back pain, nausea and vomiting. There was 
tenderness over the left eighth rib in the 
posterior axillary line and a bulging at this 
point. There was fullness in the epigastric 
region. The anastomosis was working well 
on roentgen-ray examination. The eighth 
rib showed a pathological fracture. Diagnosis 
could not be made since exploration for 
malignancy at the first operation was ap- 
parently negative. She did not improve, how- 
ever, but continued to get worse on the regime 
prescribed for her. She entered another hospital 
on April 13, 1934, where she died on April 19. 
At postmortem examination there was a 
retroperitoneal lymphosarcoma posterior to the 
pancreas. There were widespread metastases. 

Casexvi. A.R., No. 82761, a man seventy 
years of age, was admitted to the Rochester 
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Municipal Hospital on November 23, 1933. 
He was well till two days previously when 
he developed a steady severe pain in the right 
lower quadrant. This pain increased in severity. 
He did not feel like eating much but there 
had been no nausea nor vomiting. He felt 
chilly and feverish at the onset. For several 
years has had moderate difficulty with urina- 
tion. Examination showed obesity, emphy- 
sematous chest, rales at bases, slightly en- 
larged heart to the left. Blood pressure 138/70. 
Marked tenderness and spasm in right lower 
quadrant, rebound and referred tenderness 
also. Temperature 38.6°c. Pulse 90. w.s.c. 
14,600. Under gas-oxygen and ether anesthesia 
a perforated gangrenous appendix was _ re- 
moved through a low right rectus incision. 
There was considerable pus in the peritoneum 
and B. coli on culture. A drain was inserted 
in the right iliac fossa. He was lifted out in a 
chair on the second day after operation. 
Each day following he was allowed to remain 
up for a longer time. He was quite irrational 
for the first two days after operation and 
walked about on the second day when he 
was left unguarded for a few moments. His 
wound drained purulent material freely. He 
made a remarkable improvement from the 
second day on. The drain was removed on 
the seventh day postoperative. The wound 
cleared up nicely. He was discharged nineteen 
days after admission. There was no evidence 
of wound hernia on check-up examination two 
months later. 

Case xix. W. H., No. 29665, a seventy-six 
year old man, was admitted to the Strong 
Memorial Hospital on November 17, 1929. 
Three days ago he had chilly sensations fol- 
lowed by cramp-like pain in the epigastrium. 
The pain shifted soon afterwards to both 
lower quadrants and finally settled in the 
right lower quadrant and the right groin. 
There was no nausea, vomiting, nor fever. 
He had had a double inguinal hernia and 
had worn a truss for many years. His tem- 
perature was normal, pulse was 70. General 
examination showed an enlarged heart. There 
was no spasm of the abdominal muscles. 
In the right lower quadrant there was a 
sensitive mass about the size of an egg, located 
just above Poupart’s ligament. The white 
blood count was 13,600. Under avertin anes- 
thesia, a McBurney incision was made. A 
localized appendiceal abscess was drained 
and a thick-walled appendix full of pus was 
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removed. The second day following operation, 
he started to fibrillate and it was necessary 
to put him on digitalis to improve his circula- 
tory condition. By the fourth day after opera- 
tion, the heart was in good condition and 
the pulse steady. He was allowed up in a wheel 
chair on this day. The abdominal wall drained 
freely for nine days after operation. He was 
discharged in good condition on the eleventh 
day postoperatively. Today at eighty-one 
years of age, he is a very active citizen. 

Case xx. A. F., No. 48101, a seventy- 
eight year old woman, was admitted to the 
Strong Memorial Hospital on June 3, 1931. 
She had had periodic attacks of right lower 
quadrant pain for two years. There was 
nausea, vomiting and constipation with these 
attacks. She had had a hysterectomy eighteen 
years ago and it was thought that the ap- 
pendix had been removed at that t'me. She 
was thin. She had an enlarged heart but it 
was compensated. Her temperature was 100°F., 
pulse 80, white blood count 7800. There was 
tenderness and mass directly above and 
to the inner side of the right anterior superior 
spine. She was explored under local anesthesia. 
A large appendiceal abscess was exposed 
and drained through the McBurney incision. 
She was discharged on June 28 with the sinus 
still draining. B. coli was present on culture. 
Discharge from the sinus continued inter- 
mittently for one year. She then reentered 
the hospital. The fistulous tract was excised 
and a fibrotic appendix with a_ perforation 
at its tip was removed under avertin and 
local anesthesia. A large Meckel’s diverticulum 
presented itself in the wound but the surgeon 
was able by great will power to leave it un- 
scathed. She was discharged on June 13, 
1932. The wound was healed and there were 
no complications. 

Case xxi. F.H., No. 89348, a man seventy- 
two years of age, was admitted to the Strong 
Memoria. Hospital on May 14, 1934. Forty- 
eight hours before adm ssion he had generalized 
abdominal pain. Sal hepat'ca gave no relief. 
Yesterday the pain localized in the right lower 
quadrant. There was nausea but no vomiting. 
There was fever to 100.2°F., tenderness with 
spasm from the costovertebral angle around 
to the mid line on the right. The maximum 
tenderness was over McBurney’s point. The 
white blood count was 12,250. A gangrenous 
retrocecal appendix was removed under local 
anesthesia, reenforced by drop ether. The 
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appendix broke in separating it from the 
tissues, and there was an escape of pus into the 
retrocecal space. Accordingly, this area was 
drained. His wound suppurated and drained 
for about one week. After this he healed up 
without incident. He was discharged on 
the nineteenth day after operation with his 
wound healed. 

Case xxu. J. McM., No. 66553, a seventy- 
one year old man, was admitted to the Strong 
Memorial Hospital on October 11, 1932. 
He had had symptoms and signs which were 
interpreted as acute appendicitis. The ap- 

pendix was removed under local anesthesia. 
na operation the appendix felt hard and 
indurated but there were no signs of active 
inflammation. The pathologist reported a 
normal appendix. Convalescence was unevent- 
ful. He was discharged in good condition 
thirteen days after operation. Two years 
later, he showed anemia, loss of weight and 
strength, dyspnea, swelling of the left leg, 
pain in the right shoulder and abdomen. 
Roentgen rays showed a firm mass in the 
abdomen at the level of the umbilicus, and a 
mass in the sternal end of the right clavicle. 
Diagnosis: carcinoma, source not determined. 

Case xxi. I. P., No. 63681, a woman 
eighty-three years of age, was admitted to 
the Strong Memorial Hospital on July 26, 
1932. She did not feel well the night before 
admission but there were no definite com- 
plaints. On the morning of admission she 
awakened with generalized abdominal pain 
and distention. At 11:00 A.M. the pain began 
to settle in the right lower quadrant. She 
was nauseated. Her temperature rose to 1O1°F. 
and pulse to 100. There was acute tenderness 
over McBurney’s point. The white blood 
count was 15,000. It was decided to watch 
her for several hours because in a similar 
attack three years previously, the acute 
attack had subsided. Repeated white blood 
counts, however, indicated that there was 
no evidence that this good fortune could be 
expected a second time. Accordingly an 
acutely inflamed appendix was removed under 
ether anesthesia, scopolamine-morphine not 
proving effective in her case. She was hy- 
perventilated with 10 per cent CO, twice 
daily for two days following operation. Her 
convalescence was not complicated although 
the patient maintained a pessimistic outlook 
and did not care whether she recovered. 
She was discharged to her physician on the 
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fifteenth day after operation. Her recovery 
was retarded because she preferred to stay 
in bed, maintaining that her life had been 
completed. It was almost impossible for her 
physician to make her get up at home. She 
gradually failed during the next six months. 
No definite organic cause could be assigned 
for this except the lack of desire to live. 

Case xxiv. M. W., No. 84665, a woman 
seventy-three years of age, was admitted 
to the Rochester Municipal Hospital on 
January 15, 1934. For years she had a story 
of gaseous indigestion with repeated attacks 
of abdominal colic, fever, chills and jaundice. 
She had lost 20 pounds in the last two months 
and at entry was in an acute attack of colic. 
There was jaundice with itching of the skin. 
The icteric index was 24. The medical men 
in attendance thought that her condition 
was too poor to warrant surgery but the 
patient herself requested a surgical consulta- 
tion. The dangers were carefully explained 
to her but after forty-eight hours of deliberation, 
she decided to take the risk. She was operated 
upon under local anesthesia supplemented by 
drop ether. The gall bladder was removed; 
and a large stone was dislodged from the 
lower end of the common duct and brought 
out. The common duct was repaired and a 
drainage tube was placed in the region of 
the stump of the cystic duct. Culture of the 
bile showed B. coli. The day after operation 
the patient was allowed up out of bed in a 
chair fifteen minutes in the morning and 
fifteen minutes in the afternoon. Three days 
after operation this time had been increased 
to one hour morning and afternoon. There 
was moderate drainage from the stab wound 
about the drain but her progress was very 
satisfactory. All stitches were removed at 
the end of two weeks. She walked about 
during the third week and was discharged to 
her home twenty-three days after operation. 
In June 1934, there was no evidence of hernia- 
tion. She had no complaints at this time. 

Case xxv. E. G., No. 79617, a woman 
seventy-nine years of age, was admitted to 
the Rochester Municipal Hospital on Septem- 
ber 26, 1933. She had at that time a large 
ulcerating squamous cell cancer of the fore- 
head. This was widely excised under avertin 
anesthesia with a little ether for reinforcement 
near the close. It was necessary to drill the 
outer table of the skull to promote granulation 
tissue over the bared area at a later stage. 
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When the proper time arrived Thiersch grafts 
were applied to the granulating surface. 
While she was convalescing in the hospital 
from this latter operation, she had acute 
epigastric pain which was accompanied by 
vomiting and a tender rounded mass in the 
right upper quadrant. A gangrenous gall 
bladder full of pus and stones was encountered 
on laparotomy under local anesthesia. The 
gall bladder was partially removed and the 
area drained. She was put out in a chair for 
ten minutes twice a day on the day after 
operation, increasing the time daily from then 
on as tolerated by the patient. Her abdominal 
wound discharged purulent material profusely 
for three weeks and then healed by granulation. 
She passed her eightieth birthday anniversary 
sixteen days after the cholecystectomy. She 
gradually regained her strength and was 
walking about in less than one month after 
the abdominal operation. At all times she 
maintained a cheerful outlook. On examination 
in July 1934, there was a small ventral hernia 
in the right upper quadrant for which a support 
was advised. 

Case xxvi. J. S., No. 74429, a seventy-six 
year old woman, was admitted to the Strong 
Memorial Hospital on April 24, 1933. There 
was a sharp attack of severe pain in the right 
flank about forty-eight hours previous. There 
was vomiting with the acute pain. She had a 
fever of 101°F., pulse rate of 108 and a white 
blood count of 18,400 on entry. Examination 
showed a thin, pale, acutely ill woman. There 
was enlargement of the heart to the left with 
a precordial systolic murmur. An irregular 
tender mass was palpable in the right lower 
quadrant. At operation under drop ether 
anesthesia an acute cholecystitis with hydrops 
of the gall bladder was found. The fundus of 
the gall bladder had become gangrenous. 
Cholecystectomy was done. Postoperative 
course was uneventful. She was discharged to 
the care of her physician twenty days after 
operation. The wound was healed except for a 
small draining area where it had been opened 
for an abscess which was discovered on the 
ninth postoperative day. 

Case xxvil._ E. O., No. 21738, a woman 
seventy-two years of age, was admitted to 
the Strong Memorial Hospital on January 
11, 1933. For five weeks she had had attacks 
of generalized abdominal pain which came 
on shortly after eating. The pain was accom- 
panied by distention. It was somewhat re- 
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lieved by the passage of gas but the attacks 
gradually became worse. Three weeks before 
admission she had noted a sore spot in the 
upper left abdomen. Her doctor found a mass 
there on examination. During the last two 
weeks there had been two or three attacks of 
nausea and vomiting of bile. Her appetite 
was poor and she had lost about 20 pounds 
in weight. She was also quite weak. Examina- 
tion showed a _ well-preserved woman who 
had lost weight. The heart was moderately 
enlarged to the left with a faint precordial 
systolic murmur of maximum intensity in 
the right third interspace. There was a large, 
very tender mass in the left upper quadrant. 
She had a slight secondary anemia, and the 
white blood count was 17,000. There was 
always blood in the stools on repeated ex- 
aminations. Barium enema showed an extensive 
carcinoma of the transverse colon near the 
splenic flexure. On the third day after admission 
she had an acute upper resp:ratory infection 
manifested by fever, hoarseness, cough, and 
a few atelectatic rales at the left base. These 
symptoms persisted for about one week and 
then subsided gradually. Twelve days after 
admission a single stage resection with the 
end-to-end anastomosis was done. Scopolamine 
and morphine and ether were used for anes- 
thesia. The carcinoma had invaded the 
mesentery of the mesocolon and it was neces- 
sary to do a very wide resection to get well 
around it. The operation took about three 
hours but the patient showed only mild signs 
of shock as all manipulations had been carried 
out with extreme care. Transfusion at the 
end of operation restored her to good condi- 
tion. Her temperature and pulse dropped al- 
most to normal on the second day after 
operation. Her bowel began to function 
regularly on the third day. On the fifth day 
postoperative, she was running a_ normal 
temperature and pulse chart. She was put 
on her ordinary diet on this same day. Her 
convalescence was smooth till the tenth day 
when she had a mild cystitis. This cleared 
up when she was allowed to sit out in a chair 
and had increased her fluid intake. From 
the time she got out of bed, she improved 
rapidly. Her wound healed well. She was 
discharged in good condition on the nineteenth 
day after operation. Microscopic sections 
from the growth showed an infected adeno- 
carcinoma with extensions into the fat but 
no metastases. She has had no further trouble 
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since operation. Her abdomen showed nothing 
abnormal on examination made September 18, 
1934, one year and eight months after her 
operation. At this time she came to the hospital 
for removal of a nasal polyp. 

Case xxvul. M. M., No. 62104, a seventy- 
two year old woman, was admitted to the 
Strong Memorial Hospital on November 28, 
1932. She had suffered with bilious attacks 
all her life. A little over a year ago she had 
a sense of bloating and fullness in the right 
lower quadrant associated with pain and 
occasional vomiting. She felt worn out. The 
attacks became more severe so that morphine 
was required to control the pain. On examina- 
tion, she appeared to be tired out with some 
chronic illness. There was a mass in the right 
lower quadrant. Barium enema showed a 
filling defect at the hepatic flexure. At opera- 
tion there was a large ovarian tumor, thought 
to be a dermoid and a cancer at the hepatic 
flexure. A  hemicolectomy with a_ lateral 
anastomosis between the ileum and transverse 
colon was performed under ether anesthesia. 
She was discharged with her wound healed on 
the twentieth day after operation. Her con- 
valescence was uneventful. 

Case xxix. M.S., No. 53532, a seventy-five 
year old woman, was admitted to the Strong 
Memorial Hospital on November 2, 1931. She 
had had increasingly severe constipation during 
the past year. There had been severe abdominal 
cramps and a weight loss of 16 pounds. She 
showed little evidence of this loss on exami- 
nation and was considered to be well nourished. 
There was marked general arteriosclerosis and 
arteriosclerotic heart disease. A tender mass 
could be palpated opposite the umbilicus on the 
left side. Barium enema showed a carcinoma of 
the descending colon and multiple diverticulli. 
A first stage Mikulicz procedure was performed 
on November 10, 1931 under spinal anesthesia. 
Three days later swelling of the right parotid 
gland was noted. It subsided under roentgen- 
ray therapy. She then developed a cystitis 
which required active treatment. A second 
operation for closure of the colostomy was 
done on December 10, 1931 under nitrous 
oxide-oxygen and ether anesthesia. For five 
days she had pain, distention and nausea for 
which energetic treatment was necessary. Dur- 
ing this t:me, there was passage of fecal matter 
from the rectum. On the fifth day the colostomy 
wound opened spontaneously with relief of 
symptoms, but much discouragement to the 
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patient. She was discharged from the hospital 
with the colostomy open on December 24, 1931. 
She returned in two days because she could not 
be adequately cared for at home. She was again 
discharged on January 12, 1932 improved 
somewhat but still having cystitis, edema of 
the legs and an open fistula. By March 15, 
1932 the fistula had closed spontaneously. 
There was an evident herniation of the wound 
on coughing or straining. She entered the 
hospital again on June 26, 1932 with distention 
and partial obstruction. Operation was done 
under spinal anesthesia. The anastomosis was 
dissected free and replaced in the abdominal 
cavity. The fascial defect was repaired. She 
recovered well from this operation and was 
discharged relieved on July 16, 1932. Her last 
note on August 23, 1932 indicated that she 
was doing very well. The wound was strong and 
she had no complaints. 

Case xxx. J. McL., No. 20474, a seventy- 
two year old man, was admitted to the Strong 
Memorial Hospital on December 20, 1928. One 
year ago he was operated upon for a ruptured 
appendix in another hospital. He was in that 
hospital for one month and was discharged with 
his wound well healed. Six months later the 
scar broke open and discharged pus. A mass 
appeared ‘n the wound and _ progressively 
increased in size. There had been general weak- 
ness since operation. He was an undernourished 
man on examination at entry. There was 
arteriosclerotic heart disease with a_ blood 
pressure of 150 systolic, 90 diastolic. At 
McBurney’s point there was a fungating cauli- 
flower-like mass of friable, hard tissue 5 cm. 
in diameter, protruding from an opening in the 
old scar. On December 24 a block resection of 
the mass, together with the entire ascending 
colon and some of the terminal ileum was 
done. An end-to-side anastomosis between the 
ileum and transverse colon was made and repair 
of the abdominal wall was attempted. Spinal 
anesthesia supplemented by drop ether was the 
anesthesia employed. The microscopic sections 
showed a colloid carcinoma arising in the cecum 
and extending outward. Immediately after 
operation he was in rather serious condition 
but he rallied under supportive treatment. 
The wound was superficially grossly infected 
and drained profusely. He became irrational 
the day after operation and he remained in 
this state until he was made to get out of bed 
in a chair on the fourth day after operation. 
He cleared up mentally in a remarkable way 
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following this. The infection gradually cleared 
under treatment. His general condition also 
showed a great improvement. He was dis- 
charged from the hospital in good condition 
on February 3, 1928. On April 21, 1933, he was 
symptom free. There was a small incisional 
hernia. No evidence of recurrence or metastasis 
was made out. 

Case xxx1. A. B., No. 84937, a woman 
seventy years of age, was admitted to the 
Strong Memorial Hospital on January 22, 
1934. She had a huge mass in the right lower 
quadrant which was a cancer of the cecum. It 
was fixed and painful. She was in poor shape 
for a surgical procedure as she had secondary 
anemia, a large nodular goitre, and arterio- 
sclerotic heart disease with first degree heart 
block. The patient was treated carefully to 
improve her condition and the dangers of 
operative intervention were explained to the 
family. After deliberation it was the wish of 
the family that operation.be carried out. This 
was done under drop ether. The cancer of the 
cecum had invaded the adnexae on the right 
so that it was necessary to resect the tube, 
ovary, broad ligament, cecum and ascending 
colon. An anastomosis was made between the 
ileum and transverse colon. She stood the 
three-hour procedure remarkably well and was 
in good condition for twenty-four hours follow- 
ing operation. From then on she failed rapidly 
and died on the third day after operation. At 
postmortem examination, there was a general 
peritonitis starting from a necrosis of the line 
of anastomosis. 

Comment: This patient illustrates the con- 
tention that age is not a contraindication to 
surgery. She withstood a very radical procedure 
well. If it had not been for a major complica- 
tion—peritonitis, she might have survived. 
The judgment of the surgeon can well be 
criticized, however, as the condition found was 
practically inoperable. A simple anastomosis 
around the growth was indicated. 

Case xxxu. T. S., No. 57430, a man 
eighty-one years of age who had for years 
controlled his bilateral hernias by wearing a 
truss, was admitted to the Strong Memorial 
Hospital on February 15, 1932. At ten A.M., a 
swelling had appeared low in the right groin. 
It was quite painful. His doctor tried to reduce 
this rupture without success. He has been 
nauseated since then. At examination five hours 
after onset, there was an incarcerated right 
femoral hernia. He had recently had a cold. 
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The hernia was explored under local anesthesia 
but it was not possible to reduce it without 
dividing Poupart’s ligament. It was necessary 
to give nitrous oxide oxygen anesthesia for a 
short time. The bowel was viable. Repair was 
done. For three days following operation he 
ran a fever between 100 and 101°F., and had 
a troublesome cough. He was lifted out of bed 
into a chair twice a day at first for ten to fifteen 
minutes beginning the day following operation. 
On the third day his temperature had dropped 
to normal. He was allowed to sit up for increas- 
ingly longer periods and on the eighth day after 
operation was permitted to walk about. His 
convalescence was rapid and uncomplicated. 
He was encouraged to resume his normal life 
habits as if nothing had happened. tie was 
discharged thirteen days after operation to his 
local physician. There had been no recurrence 
of the hernia one year later. 

Case xxx. F. B., No. 91477, a woman in 
her seventieth year, was admitted to the 
Strong Memorial Hospital on July 10, 1934. 
Six days before admission she became markedly 
constipated and shortly afterwards had nausea 
and vomiting. After two days the bowels were 
made to move by the use of cathartics. The day 
before admission, however, she had nausea 
and vomiting again. It continued through the 
night and she was brought to the hospital the 
following morning. On examination she was 
emaciated, pale, mentally clear, in no obvious 
discomfort but complaining of nausea. Her skin 
was loose and dry showing evidence of her 
weight loss. There was sclerosis of her vessels 
but the blood pressure was low for her age 
120 systolic, 86 diastolic. The general physical 
examination was normal for her age except for 
a hard non-tender mass, freely movable in the 
right inguinal region. A definite diagnosis could 
not be made at this time. The patient was put 
on very restricted liquid diet as she did not 
seem to be able to take care of any food, 
vomiting small amounts occasionally. Barium 
given by mouth showed a delay and poor filling 
of the third portion of the duodenum with 
reversed peristalsis from this point. A tentative 
diagnosis of carcinoma of the pancreas was 
considered. Exploration was advised and 
accepted. The surgeon decided to explore the 
inguinal mass under local anesthesia as there 
was a remote chance that the swelling was a 
strangulated hernia. This was done and a 
strangulated Richter’s femoral hernia was 
found. It was necessary to administer ether 
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because Poupart’s ligament had to be divided 
to reduce the hernia. The gangrenous patch 
about the size of a dime was turned in under a 
purse-string suture. The hernia was carefully 
repaired in layers. For two days following 
operation, the patient was hyperventilated with 
CO, 10 per cent twice a day. On the third day 
she was lifted out of bed into a chair for ten to 
fifteen minutes and each day thereafter for 
longer periods. Her recovery was rapid and 
uneventful. She was discharged to her local 
doctor on the tenth day after operation. 

Case xxxiv. J. D., No. 79768, a man 
seventy years of age, was admitted to the 
Rochester Municipal Hospital on September 
6, 1933. Two days previous, his right inguinal 
hernia descended and was painful for several 
hours but was finally reduced. On the day 
of admission it came down again and could 
not be put back. He vomited twice and 
entered the hospital after twelve hours of 
pain. A diagnosis of incarcerated inguinal 
hernia was made. Operation was done under 
local anesthesia with the addition of a little 
drop ether. The bowel was damaged but 
viable. He was up in a chair the day following 
operation and every day thereafter. He was 
walking about on the tenth day postopera- 
tively. His convalescence was entirely un- 
eventful. There were no signs of recurrence 
on examination six weeks after discharge 
from the hospital. 

Case xxxv. F. E., No. 87458, a woman 
seventy-two years of age, was admitted to 
the Rochester Municipal Hospital on March 
31, 1934. She had had repeated cerebral 
hemorrhages during the last four years, and 
there was some residual aphasia at present. 
She entered because a femoral hernia has 
been unreduced for the last thirty hours. 
There was marked arteriosclerosis and rales 
at both bases. The heart was enlarged to 
the left. There was a rough systolic murmur. 
Blood pressure 160 systolic and too diastolic. 
The incarcerated hernia was released under 
local anesthesia and repair done. She was 
up in a chair for fifteen minutes on the day 
following operation. She was turned over 
every four hours while in bed. Her recovery 
was rapid and uncomplicated. She showed a 
well-healed scar with no weakness of the 
abdominal wall when examined two months 
after leaving the hospital. 

Case xxxvi. A. D., No. 2083, a man 
eighty vears of age, was admitted to the Strong 
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Memorial Hospital on October 16, 1933. He 
had had an irreducible left scrotal hernia 
for the last five years. He developed a cold 
and cough recently. The hernia began to 
enlarge with this increased strain. .In the 
last three days it had been constantly painful. 
He was an obese man with an emphysematous 
chest. There was marked arteriosclerosis and 
arteriosclerotic heart disease. There was a 
large mass in the scrotum, firm, not reducible. 
Conservative measures were advocated as 
he had only a few signs of obstruction. In 
spite of this treatment improvement did 
not take place. Two days after admission he 
began to have vomiting. Under local anesthesia 
an incarcerated sliding hernia of the sigmoid 
was released. He was up in a chair the day 
after operation and appeared to be much 
improved. He still complained of pain near 
the operation site. On the sixth day after 
operation he had been up as usual. He was 
found dead ten to fifteen minutes after he 
had been put back to bed. Postmortem ex- 
amination showed a pulmonary embolism 
and thrombosis of the veins in the region of 
the operative wound. There were many other 
degenerations of old age present. 

Case xxxvu. T. H., No. 84769, a man 
seventy-six years of age, was admitted to 
the Strong Memorial Hospital on January 18, 
1934. He came in to have a large right inguinal 
hernia repaired. He seemed to be in good 
general condition on examination. The hernia 
was repaired under local anesthesia. His 
postoperative course was uneventful. His 
surgeon did not get him up early but treated 
him as he would any hernia. He was allowed 
up first on the thirteenth day after operation. 
On discharge nineteen days after operation, 
his hernia had been successfully treated. 

Case xxxvill. A. C., No. 77907, a man 
eighty-two vears of age, was admitted on 
July 17, 1933 because he had had a severe 
attack of pain in his left inguinal hernia on the 
day before. This was so much worse than any 
previous attack that he came _ requesting 
surgical intervention. There had been a 
progressing difficulty in keeping his hernia 
controlled by the truss. He had emphysema 
of the chest and myocardial weakness as 
manifested by pulmonary congestion at the 
bases. The hernia was repaired under local 
anesthesia. There were no complications in 
his convalescence. 

Case xxxix. E. J., No. 92354, an eighty 
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year old woman, was admitted on August 2» 
1934. She first noticed a small firm nodule 
the size of a marble in her left breast in January 
1934. This mass grew rapidly till it was the 
size of a hen’s egg. It was attached to the 
skin, was large, irregular, stony hard. There 
was an olive-sized firm gland in the axilla. 
A simple palliative mastectomy with inclusion 
of the axillary node was done under nitrous 
oxide-oxygen anesthesia. The pathological re- 
port was carcinoma simplex. Convalescence 
was uneventful. She was discharged in 
good condition on the fifteenth day after 
operation. 

Case xc. H. O., No. 64691, a seventy-two 
year old woman, was admitted to the Strong 
Memorial Hospital on September 6, 1932. 
She had a rather large carcinoma of the left 
breast. A radical mastectomy was performed 
under nitrous oxide-oxygen and ether anes- 
thesia. The procedure took two hours and a 
half. Her postoperative course was uncom- 
plicated. She was discharged from the hospital 
on September 19, 1932. Postoperative radiation 
treatment was carried out. In April, 1934, 
she showed no evidence of recurrence or 
metastases. 

Case xu. T. S., No. 48963, a woman 
eighty-four years of age, was admitted to 
the Strong Memorial Hospital on December 18, 
1932. She had a carcinoma of the right breast 
for which she came to the hospital one year 
ago. It had been noticed at that time for six 
months. Operation was advised but refused. 
Intensive roentgen-ray treatments were given. 
The carcinoma continued to grow and ulcerated. 
The patient finally asked for relief from the 
bleeding and discharging mass. A palliative 
simple mastectomy was done under ether 
anesthesia on December 19. Convalescence 
was uneventful. She was discharged on the 
thirteenth day, having been up in a chair the 
day following operation. Radiation treatments 
were continued. There was a very remarkable 
improvement in her general health over the 
next few months. Metastases, however, were 
known to be present in the axillary glands and 
in the lungs. She died on July 15, 1933. 

Case xu. A. H., No. 93299, a seventy 
year old woman, was admitted to the Strong 
Memorial Hospital on August 30, 1934. 
For seven years she had been having severe 
attacks of major trifacial neuralgia involving 
the right side of her face. She had had several 
injections of alcohol with temporary relief 
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but ultimate recurrence of her pain. As she was 
in good condition for her age, a resection of 
the dorsal root of the fifth nerve was carried 
out under local and ether anesthesia. She was 
discharged relieved on September 12, 1934. 
Case xuui. M. S., No. 67828, a woman 
seventy-five years of age, was admitted to the 
Strong Memorial Hospital on June 7, 1934. 
She had had aching pain in the right hip and 
knee for several years. Recently the pain in 
the hip became constant and a marked limp 
developed. A walking caliper splint failed to 
bring her relief. The pain became incapacitating. 
Drug therapy was not successful. She appeared 
to be in fairly good condition on examination. 
There was marked limitation in the hip motion 
especially in flexion and rotation. Flexion 
and adduction contractures were present. 
Roentgen ray showed a chronic destructive 
arthritic lesion mainly confined to the right 
hip. An arthroplasty was performed under 
drop ether anesthesia. She was placed in 
balanced traction following operation. This 
allowed her a considerable latitude in moving 
about the bed and in shifting her position. 
She was kept in bed for six weeks. At discharge 
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from the hospital she was free from pain. 
There was an improved range of motion. 


CONCLUSIONS 


1. Age, of itself, at either extreme of life 
is no bar to surgery. 

2. The most difficult surgical procedures 
can be carried out with safety in the 
extremes of life. 

3. Careful and delicate handling of the 
tissues is essential to success on the tech- 
nical side of this surgery. 

4. Early restoration to their own 
environment aids in accelerating recovery. 

5. Mobilization of the aged patient 
without undue concern about the incision 
seems to be a factor of safety in preventing 
postoperative complications. 

6. The will to get well is important in the 
rehabilitation of the aged patient. 

7. Surgery in infancy and old age should 
be undertaken only by surgeons of experi- 
ence, as the margin of safety is usually less 
than in the young or middle aged groups. 
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TECHNIQUE FOR INVERSION OF THE BOWEL* 


B. BETTMAN, M.D., F.A.C.S. 


Associate Professor of Clinical Surgery, Rush Medical College 


CHICAGO 


EVERAL years ago, while experi- 
menting with various methods for 
closing large bronchi, I found when | 
was inverting the bronchus that the 


final stitch presented a good deal of 


technical difficulty. I found that the 
inversion could be greatly facilitated how- 
ever, if the first step of the inversion was 
made with a couple of simple guy sutures 
which inverted what ultimately was to be 
the beginning and end of the suture line. 

Naturally enough this step of the tech- 
nique suggested itself to me when I 
encountered the similar difficulty in the 
inversion of the ends of the cut bowel 
during an intestinal resection with side- 
to-side anastomosis or the inversion of the 
duodenal stump during the operation of 
partial gastrectomy. Inasmuch as I have 
never seen this method described by any 
one else, nor have I ever run across it in 
my reading, I take the opportunity of 
presenting it, without however making any 
claims to originality. 

The procedure in brief is the following: 

The first half of the closure of the open 
end of the cut intestine, or duodenal 
stump, Is performed as usual with a run- 
ning lateral mattress suture, or a Cushing or 
Connell stitch, and the suture left long and 
untied. A second suture threaded on a 
small full curved needle is then placed in 
what will be the end of the suture line, 


including all layers, and is tied. The 
curved needle is then inserted through 
the bowel or stump of the duodenum, 


piercing the mucosa about a !9 inch 
below the cut edge and emerging through 
the serosa (that is from within out). 
If this suture is now pulled taut, the 
part of the cut surface of the bowel which 
otherwise is difficult to invert, will invert 
easily and if held taut the closure can 
quickly be completed. The inversion suture 
is cut off flush with the bowel and will 
retract inside. 


* From the Surgical Service of the Michael Reese Hospital. 
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BENIGN FIBROUS STENOSIS OF THE COMMON DUCT* 


R. FRANKLIN CARTER, M.D., F.A.C.S. 


Associate Professor, New York Post-Graduate Medical School of Columbia University 


NEW YORK CITY 


HE common bile duct is subject to 

occlusion from many causes, but with 

the same result, obstructive jaundice, 
and unless natural or surgical means inter- 
vene to relieve the obstruction and restore 
the function of the common duct, the patient 
wastes away to a miserable end. The causes 
for occlusion which one meets and their 
order of frequency are: obstruction by 
stone, carcinoma of the duct, carcinoma 
of the pancreas, injury from operations, 
so-called congenital stricture, and benign 
cicatricial stenosis. The point of occlusion 
may be in any portion of the common duct, 
from its formation by the union of the two 
hepatic ducts to the papilla of Vater. In 
addition, either or both of the hepatic 
ducts are subject to occlusion by stone, 
carcinoma or benign fibrosis. In reporting 
a series of 48 instances of stricture of the 
common bile duct, Judd and Burden! 
listed the order of frequency with the 
stenosis being the most usual below the 
junction of the cystic and hepatic ducts; 
27 instances in 47 cases; but above the 
duodenum in I7 cases; 2 instances at the 
papilla; and one case of hepatic duct 
stricture. 

Occlusion of the common bile duct is one 
of the most serious of all conditions with 
which the surgeon has to deal. Whatever 
the cause, the technical difficulties of repair 
and restoration of the flow of bile from the 
liver into the intestine have taxed the 
ingenuity and skill of all those who have 
been associated with the subject. Besides 
the surgical problem there are the at- 
tendant metabolic disturbances that al- 
ways ensue, and the changes in the 
blood-clotting function, which make this 
condition difficult for both the surgeon and 
the internist. 


Stenosis from operative injury and from 
benign fibrous stenosis following chole- 
cystectomy is a situation that has been 
successfully and permanently repaired in 
relatively few instances. The difficulty 
has been in devising and performing an 
operation that would not itself result in 
the same type of stenosis from fibrosis and 
cicatrization as that produced by the 
injury. At one time, injury to the common 
duct at operation was so frequent and 
disastrous that It was used as an argu- 
ment in favor of cholecystotomy. This 
latter method did not result in injury to 
the common duct and when stenosis 
occurred below the cystic duct the gall 
bladder could be utilized to conduct the 
current of bile to the duodenum. No 
method of anastomosis of the two segments 
of the common duct, nor of the duct to 
the duodenum has been followed by as 
uniformly good results as that of union of 
the fundus of the gall bladder to either the 
stomach or duodenum. 

The benign type of cicatricial stenosis of 
the common bile duct which accompanies 
cholelithiasis or stone formation in the 
common duct or that which follows chole- 
cystectomy or choledochotomy cannot be 
differentiated from that type which follows 
direct injury at operation, or that which 
ensues from pressure by the stone in the 
common duct. However, many instances 
are reported in which stricture was found 
at the first operation with stones confined 
to the gall bladder, and none demonstrable 
in the common bile duct. Stricture has 
also developed many years after a suc- 
cessful cholecystectomy for stones, in 
which there were no stones in the common 
duct or evidence of operative injury present 
at the time of the second operation. These 


* From the combined Medical and Surgical Gall Bladder Clinic, New York Post-Graduate Hospital. 
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facts together with the appearance of the 
cicatrix have led several authors to express 
the belief that fibrosis and resulting stric- 
ture of the common duct may occur in 
individuals having or having had gall 
stones and more or less independently of 
the presence of stones. E. S. Judd? in 
1926 reported a series of 64 cases of stric- 
ture of the common duct and advanced the 
opinion that the stricture of the duct was 
due to an obliterative cholangitis in a large 
number of the instances reported. S. Gate- 
wood* in 1929 reported an instance in a 
postoperative patient, and L. Friedman‘ 
in 1931 reported an instance noted at the 
first operation for cholecystectomy for 
hydrops of the gall bladder, the microscopic 
examination of which showed chronic 
productive cholecystitis. 

R. T. Miller, in 1927, reported an in- 
stance of benign stricture of the common 
duct, obliterative in type, in which no 
stones were found in the gall bladder at 
operation, and the common bile duct felt 
like the areas of thrombosis in a vein, giv- 
ing a lumpy feel and causing stenosis. The 
wall of the common duct, when opened, 
was very much thickened. The lumen 
was narrowed and contained only a few 
flakes of bile. Cholecystogastrostomy was 
followed by recovery with a_ recurrent 
attack one year later. In this instance, there 
was a stenosis of the entire length of the 
duct, and the opinion was given that “there 
was reasonably good evidence that the 
lesion, diffuse stenosis of the common duct 
due to extreme fibrosis uniformly dis- 
tributed throught its wall, characterizes a 
distinct group of benign strictures which is 
quite apart from either the group due to 
trauma or that due to stone.’ Other case 
reports of note appear by Delbet® in 
1924 and Lafourcade’ in 1925. 

Berard and Mallet-Guy’* discuss obstruc- 
tion at the terminal end of the common 
duct with early hypertonicity and hyper- 
kinesis of the gall bladder followed by 
dilatation and atonicity. The condition is 
associated with severe pain, often colicky 
in nature, and at times, with jaundice. 
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Obstruction is not due to stones in the 
common duct but to either of three theoret- 
ical causes: a local cicatricial and stenosing 


Fic. 1. Dissected specimens, showing dilitation of 
common duct above level of pancreas, distended gall 
bladder and stricture of common duct from where 
it enters pancreas to papilla of Vater. 


lesion; local inflammation resulting in 
spasm and hypertrophy of the sphincter 
of Oddi; or to sphincteric (Oddi) spasm not 
due to any local lesion but to disturbed 
equilibrium of the vegetative nervous 
system. In view of their experiments they 
feel that the last mentioned cause is not an 
important factor but that the other two 
are, even when no inflammatory condition 
can be found. In these cases they recom- 
mend cholecystogastrostomy. Five cases 
have been reported with excellent results. 

A review of the preoperative clinical 
histories of the various cases reported in the 
literature on fibrous stenosis reveals a 
distinct story of infection, both continuous 
and intermittent, lasting from a_ few 
months to many years during which 
periods of jaundice, fever, and in the 
majority, distinct pain occurred. The 
operative findings also gave a distinct 
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impression of a reparative process following 
some insult to the tissues. 
In addition to the type of stenosis of the 


Fic. 2. Cross section common in w hich 
is a large amount of fibrous tissue. 


common bile duct of the obliterative type 
found above the duodenum, there have 
been reported many instances of complete 
recovery from jaundice following chole- 
cystogastrostomy, as described by C. G. 
Heyd,’ in patients with Courvoisier gall 
bladder. Gratifying results of this sort 
have occurred in patients when least 
expected. In this type of patient, the pre- 
operative period has shown two courses, on 
the one hand, the infectious type, usually 


without pain, and on the other, a story of 


insidious course of increasing jaundice, free 
from pain and all other symptoms of an 
infectious or inflammatory nature. Re- 


covery in instances with both types of 


history following cholecystogastrostomy 
has led to the belief that the patient had a 
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chronic pancreatitis and that the operation 
of drainage had resulted in a cure of the 
inflamed pancreas or relief from obstruc- 


Fic. 3. Section of pancreas adjacent to common duct 
in which pancreatic tissue ts mainly replaced by 


fibrous tissue. 


tion by short-circuiting the current of bile. 
No doubt the same opinion would have 
been held in the case report herein given, 
except for the death and findings at 
autopsy. 

Many theories have been given to ac- 
count for the obliterative process found in 
congenital cases of common duct stenosis. 


Mathieu'® noted 20 reported cases of 


congenital stricture and expressed the 
belief that the most common cause was an 
angiocholitis occurring during intrauterine 
life. Rolleston and Hayne" maintain that 
there is a primary mixed cirrhosis of the 
liver of the fetus, due to toxins from the 
maternal blood, with a descending obliter- 
ative cholangitis involving the extrahepatic 
ducts in a process similar to obliterative 
appendicitis. Milne!? in 1912 reported 

case with death at fifteen weeks. The 
autopsy findings were absence of common 
duct in any part of its course below the 
junction of the cystic and hepatic ducts. 
gall bladder, cystic and hepatic ducts well 
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formed and dilated. The pancreatic duct 
opened into the duodenum and was 
pervious throughout. The pancreas was 
normal macroscopically. Microscopically, 
it showed slight increase in the interlobular 
connective tissue, but there was no evi- 
dence of resulting inflammatory connective 
tissue. The liver was large, bile stained with 
considerable degree of cirrhosis. In several 
cases, the pancreas had been described as 
cirrhotic, also. (Holmes'* in 1919 reported 
a case with normal pancreas.) Enlargement 
of the lymph glands is found as a rule, and 
Milne attributes this to the passage of bile 
through the lymphatics. The maternal 
toxic theory is somewhat discredited by the 
report of Feldman" in 1914 of the occur- 
rence of a typical congenital obliteration 
and jaundice at three weeks with death at 
nine weeks in one of twins, without the 
other twin being affected. 

Whatever the cause of the occlusion of 
the common bile duct in the so-called 
congenital stricture, the histories in re- 
ported instances do not bear out the 
impression of an infectious process by a 
preliminary period of fever, chills and 
intermittency that characterizes most of 
the reported instances of obliterative 
stricture reported in adults. In this re- 
spect, the case report herein resembles the 
congenital stricture type. Also the area of 
the duct involved (Fig. 1), the associated 
fibrous pancreatitis, the lymph-node en- 
largement and the cirrhosis resemble re- 
ported instances of the congenital type 
more than the primary cicatricial or 
benign strictures in the adult. The absence 
of crystalline substances in a bile so highly 
concentrated as that obtained from the gall 
bladder at operation almost entirely ex- 
cludes this point from the process of gall- 
stone formation with the possibility of a 
stone in the ampulla of the common duct 
having caused the insult to duct and 
pancreas. 

No cultures were taken of the actual 
area of fibrosis at the time of operation, 
or at the autopsy. In view of the negative 
bacteriological findings in the gall-bladder 
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bile taken at operation, and the absence 
of round cell infiltration and other signs 
of acute inflammation, the changes found 
would not be ascribable to infection. A 
descending angiocholitis from any cause 
would be most likely to affect the lower end 
of the duct as claimed by Judd.? If, how- 
ever, there were some other substance 
concentrated in the bile that was capable 
of destroying the duct or of causing fibrous 
tissue formation the point of greatest 
injury should have been the gall bladder, 
as there occurred the greatest concentra- 
tion of bile. 

The pancreas was normal in appearance 
and microscopically, except in the im- 
mediate region of the common duct. The 
enlarged and inflamed lymph nodes were 
very suggestive of infection, but they have 
been found repeatedly in patients with 
cirrhosis, and have very rarely shown ac- 
tive bacteria present. 

The ability of the gall bladder to con- 
centrate bile to the consistency of tar and 
bile salt to goo mg. per 100 c.c. is also very 
much against an active infection having 
been present. 


Case 1. Benign fibrosis of common duct 
with stricture and obstructive jaundice. 

History: B. F., male, aged fifty-four. Ad- 
mitted to the Post-Graduate Hospital February 
25, 1932. 

Chief Complaint: Jaundice: Onset gradual. 
Course continuous. Degree severe. Duration 
five weeks. 

Associated Symptoms: Belching and epigastric 
distention. No pain, no chills. Moderate 
epigastric tenderness. 

Physical Examination: General appearance: 
Normal state of nutrition. Severe yellow 
jaundice. Head and neck: Sclera very much 
jaundiced. Thorax: Heart and lungs normal. 
Abdomen: Distended. Normal tension. Large 
mass right upper quadrant corresponding to 
liver, four fingers. Globular mass, correspond- 
ing to gall bladder attached to liver mass. 
Moderate tenderness of globular mass. 

Laboratory Findings: Duodenal drainage: 
First one on February 24, 1932. No bile- 
stained fluid obtained, although tube entered 
duodenum and alkaline fluid obtained. Second 
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one on March 2, 1932. A thin stained bile- 
colored fluid obtained, which analyzed: Bile 
salts 82 m. (glycocholic radical), amylase 28. 
Microscopic examination negative for crystal- 
line sediment and tumor masses. 

Blood Examination: 


February March 
2, 1932 3, 1932 
Mg. per Me. per 
100 C.c. 100 
Cholesterol esters............ 454 714 
Bile acids...... 86 103 
84 
Urea nitrogen........... 7 
Van den Bergh direct....... 4+ 4+ 


Preoperative Diagnosis: Common-duct ob- 
struction from probable carcinoma of pancreas. 

Operation: Performed March 8, 1932. Opera- 
tive procedure: Cholecystogastrostomy. 

Operative Findings: Distended liver, normal 
color. Moderately distended gall bladder, 
no signs of acute inflammation. Moderately 
distended common duct with no stone palpable. 
Moderately thickened and indurated pancreas 
in region of common duct. Enlargement of 
lymph nodes of cystic and common duct 
regions. 

Post-operative Diagnosis: Common-duct ob- 
struction from chronic pancreatitis, possible 
early carcinoma of head of pancreas or of 
common duct. 

Laboratory Examination: Of operative speci- 
mens: Bile contained in gall bladder very thick 
and tar like. Bile salts, 901; cholesterol, trace; 
amylase, 56; culture, no growth. Microscopic 
examination: no crystals seen. 

Of Postoperative specimens obtained from 
stomach, March 20, 1932: Bile salts, 230; 
cholesterol, negative; amylase, 50. Microscopic 
examination: negative for crystals. 

Blood Examination: 


3/3/32 3/7/32 3/8/32 
Operation 


166.7 214 
Van den Bergh direct..... 4+ 4+ 
3/10/32 3/14/32 3/15/32 3/18/32 
Icterus index..... 83 50 “~ 42 25 
Van den Bergh di- 


Postoperative Course: Patient developed a 
bronchopneumonia during the second week of 
convalescence and the wound separated. Fol- 
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lowing reoperation for closure, the patient 
expired. 

Autopsy Findings: Abdominal: General peri- 
tonitis. Cholecystogastrostomy firmly healed. 
Specimen removed consisting of gall bladder, 
common duct, duodenum and pancreas for 
dissection. Dissection of the specimens re- 
vealed the condition as shown in Figure 1, 
in which the gall bladder and the common duct 
down to the superior margin of the pancreas 
were dilated. The common duct in its course 
through the pancreas was very much stenosed 
and a small probe could be forced through this 
area with considerable difficulty. The pancreatic 
duct entered the common duct ampulla at the 
margin of the duodenal wall. There was an 
accessory pancreatic duct emptying into the 
duodenal wall independently of the common 
duct. The lymph nodes along the common duct 
were greatly enlarged and adherent. 

Microscopic Examination: Sections of the 
liver: An ordinary obstruction change. Sec- 
tions of lymph node: A subacute inflammation 
of rather severe type. Sections of. pancreas: 
Fibrous tissue replacement of the gland sub- 
stance in the regions adjacent to the common 
duct with fibrous thickening of the walls of 
the pancreatic ducts. (Fig. 2.) Section of the 
common duct: Marked fibrosis of wall of duct; 
narrowing of the lumen with normal mucus 
membrane. (Fig. 3.) Section of the gall- 
bladder wall: Thickening of the gall-bladder 
wall, muscular coats, moderate round cell 
infiltration of submucous coat and normal 
hypertrophy of mucous membrane. 


SUMMARY 


1. Acase of benign fibrous stenosis of the 
pancreatic portion of the common duct in 
an adult that resembles the pathology 
found in the congenital type of benign 
fibrous stenosis is reported. 

2. The literature of fibrous stenosis of 
the common duct and its causes Is reviewed. 

3. The causes suggested in the pre- 
viously reported cases and the findings in 
the present report do not explain the lesions 
found, so far. 
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RESECTION OF THE COLONIC FLEXURES 


Harry Koster, M.D., F.A.C.S. 


Attending Surgeon, Crown Heights Hospital 


BROOKLYN, N. Y. 


HE multiple stage technique for 
removal of any portion of the colon 
has significantly reduced the mor- 
tality. Still further reduction in the mor- 
tality may be obtained by a combined 
anterior abdominal wall and _ retroperi- 
toneal approach. The loin retroperitoneal 


approach facilitates the mobilization of 


the colon, the isolation of the blood 
vessels and their ligation under direct 
vision and wide extirpation of the glands. 
The peritoneal cavity can more easily be 
completely closed and any questionable 
anastomosis or closed blind end can 
easily be extraperitonealized so that if 
subsequent leakage occurs, it will not 
involve the peritoneal cavity. These are 
all significant factors in the success of any 
attempt to further diminish the mortality 
of partial colectomy. The principle in- 
volved is very similar to that responsible 
for the combined abdominal-perineal re- 
section of the rectum. 

Its field of applicability embraces the 
removal of the right or the left side of the 
colon. In case of the latter, particularly 
when with carcinoma of the splenic flexure 
there are extensive adhesions to kidney, 
spleen or stomach which would make 
the operation through the abdominal 
route particularly difficult, the easy ac- 
cessibility under direct vision through a 
loin approach converts a formidable pro- 
cedure into a comparatively simple one. 
The plan of the operation includes, first, 
an anterior abdominal laparotomy at 
which time the diagnosis is confirmed and a 
suitable side-tracking operation performed, 
the arrangement of the anastomosed loops 
depending upon whether the proximal 
or distal halves of the colon are to be 
resected. Then, immediately or at a 
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subsequent time, through a lumbar incision 
similar to that used in kidney exposures, 
the affected section of the colon is extir- 
pated, any questionable anastomosis or 
blind stump extraperitonealized and the 
peritoneal cavity closed. 

In the presence of an acute obstruction, 
drainage of the bowel is obtained first, 
by any method deemed expedient, and 
subsequently the extirpation is accom- 
plished as already outlined. In such cases 
the operation may be divided into three 
stages: the first drainage for the obstruc- 
tion, and subsequently two others for 
the anastomosis and excision. 


EXCISION OF THE RIGHT SIDE OF THE 
COLON 


In the absence of acute obstruction, or 
when the patient has recovered sufliciently 
from the preliminary operation for the 
relief of the obstruction, through a right 
rectus incision a thorough examination 
of the pathological process is made and 
the presence or extent of lymphatic 
involvement and visceral metastasis noted. 
After packing off the field from the general 
peritoneal cavity, the ileum is severed 
between double clamps, about 6 inches 
proximal to the cecum, and the distal 
end is closed and inverted by purse-string 
sutures. The proximal end is then im- 
planted either end-to-side into the distal 
half of the transverse colon, just beyond 
the middle, or else it is also closed and 
inverted and then anastomosed side-to- 
side with the transverse colon. The ab- 
dominal wound is then closed. The second 
stage of the operation is performed with 
the patient in the position used for an 
extraperitoneal kidney approach. A right 
lumbar Incision is made extending from the 
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tip of the twelfth rib to the anterior superior 
spine. This extends through skin and sub- 
cutaneous fat, external and internal oblique 


Fic. t. Anterior incision, tleocolic anastomosis at a, 
proposed limits of resection at B and pB’ and car- 
cinoma at hepatic flexure c. 


and transversalis muscles down to the 
anterior layer of the lumbar fascia, which is 
incised exposing the retroperitoneal space. 
A lap sponge is placed over the kidney and 
the latter is held up out of the field by a 
Crile retractor. The peritoneum is opened 
close to the colon and the stump of the 
ileum near the cecum is identified. The 
cecum and ascending colon are then peeled 
back from the retroperitoneal wall. The 
ureter must be identified to avoid injuring 
it. The ileocolic branches to the ileal stump 
are ligated. The right colic artery is 
ligated close to its origin and cut, allowing 
for the wide excision of the lymphatics, 


Resection of Colon 


1935 


the successive parts of the ascending 
colon are then drawn up out of the wound 
bringing the hepatic flexure and finally 


Fic. 2. Second stage approach through loin, resection 
completed and two stumps B and Bb’ sewed into base 
of wound. 


the transverse colon with its attached 
omentum to view. The upper fold of the 
transverse mesocolon is cut as it passes 
anteriorly over the second portion of the 
duodenum. The transverse colon is mobi- 
lized up to the point of the ileocolostomy 
and is then divided with the cautery 
between clamps after ligating the small 
branches coming from the middle colic 
portion of the anastomosis with the right 
colic terminals. The remaining end of 
the transverse colon is invaginated by a 
double row of sutures and the stump is 
fixed in the retroperitoneal portion of 
the wound by sewing the edges of the 
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peritoneum around it. This exterioriza- 
tion (as far as the peritoneal cavity is 
concerned) affords an important safe- 


Fic. 3. Colosigmoidal anastomosis at A made through 


an anterior approach; Bp and B’, proposed limits of 


resection, and c, carcinoma at splenic flexure. 


guard against intraperitoneal infection 
from leakage. 


EXCISION OF THE LEFT SIDE OF THE 
COLON 


After the preliminary exploration of 


the abdomen through a left rectus incision 
in a manner similar to that described 
under excision of the right side of the 
colon, the transverse colon is cut by 
cautery between clamps, and the distal 


end is invaginated by a double layer of 


sutures. The proximal end is implanted 
into the sigmoid by an end-to-side anas- 
tomosis or it is also invaginated and 
laterally anastomosed to the sigmoid. 
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Then (or after a suitable lapse of time if a 
two-stage procedure is decided upon), 
through a loin incision similar to that 


Fic. 4. Resection at second stage through a loin inci- 
sion with stumps B and B’ sewed into base of wound. 


previously described the peritoneal cavity 
is again exposed. A Crile retractor is used 
to pull the kidney and surrounding fat 
cephalad. The descending colon is recog- 
nized and with its accompanying peri- 
toneum is gently pushed forward away 
from the underlying psoas muscle by 
blunt gauze dissection. This exposes the 
vascular supply, the peritoneum is opened 
and the left colic artery and veins are 
ligated and cut from the combined extra- 
peritoneal and intraperitoneal approach. 
The phrenocolic ligament is cut. The 
blind stump of the transverse colon is 
identified and pulled out of the cavity. 
The transverse mesocolon is cut to facili- 
tate the liberation of the bowel. The 
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corresponding portion of the gastrocolic 
omentum is ligated and cut. The splenic 
flexure is freed from the spleen and the 
stomach under direct vision and exterior- 
ized as is successively the entire descending 
colon down to the previously made colosig- 
moidal anastomosis. The bowel is divided 
between clamps just proximally to the 
colosigmoidal anastomosis and the excision 
is completed. The remaining stump is 
closed by a double row of sutures which 
cause its invagination and it ts fixed in 
the wound by closing the peritoneum 
around it. The wound is then closed in 
layers. 

The loin approach can also be used 
advantageously for the Mikulicz pro- 
cedure, or any of its modifications. In 
splenic flexure carcinoma the incision is 
made in the left loin, the carctnomatous 
bowel is freed under direct vision from 
any inflammatory attachments, the left 
colic artery is ligated, the bowel mobilized 
as previously described and the opposing 
surfaces of the transverse colon and the 


sigmoid are united by a double row of 
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fine catgut sutures. All the bowel to be 
excised is left outside the abdomen and the 
wound is closed snugly about the double 
barrel of colon. Whether the exterioriza- 
tion loop is removed then or later is a 
matter of choice. Our procedure is to place 
a Payr clamp on each limb of the loop 
at the skin level beyond which is placed an 
intestinal clamp. The intestine is severed 
with the cautery between the clamps, 
immediately. The Payr clamps are re- 
moved twenty-four to forty-eight hours 
later depending on the urgency for relief 
from distention. Five to seven days later, 
the spur is broken down with an entero- 
tome, and subsequently the intestinal 
opening is closed extraperitoneally. 

In cases of intestinal obstruction by 
tumor of the colon, where it is found 
necessary at the primary anterior laparot- 
omy to do an enterostomy, appendic- 
ostomy or cecostomy as a _ life-saving 
measure, the subsequent excision of the 
offending loop can be done by the Mikulicz 
method or any of its modifications as 
described. 
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APPENDICITIS MORTALITY RATES 


REGIONAL DIFFERENCES IN THE UNITED STATES* 
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Medicine, Tulane University 
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HE mortality from appendicitis has 

received considerable attention in 

the past ten years, and strenuous 
efforts are being made in many com- 
munities to lower it. This report is offered 
in order to present certain aspects of 
appendicitis mortality which hitherto have 
received little attention. 

Reports have been compiled by Hoff- 
man! which have indicated that the 
crude mortality rate from this cause varies 
considerably among the large cities through- 
out the United States. In view of the 
inaccuracies inherent in crude death rates 
of cities because corrections are not made 
for residence of decedents these reports 
do not give a true picture of the geo- 
graphical distribution of the disease. Mills,? 
relying entirely upon data from urban 
centers, has suggested that certain climatic 
conditions favor a high incidence and 
mortality of appendicitis. 

The present report is confined to a 
study of the appendicitis mortality rate 
by age groups of states and geographical 
areas within the United States. Crude 
death rates have been ignored to a great 
extent because of rather marked variations 
in the age distribution of populations in 
different sections of the country. No 
attempt was made to compare urban death 
rates with rural because the total number 
of deaths of the former contains a very 
large proportion of those which should 
be credited to rural districts. It should 
also be stated that the rates calculated for 


Southern States are only those for the 
white population. 

The number of deaths for each state was 
obtained from the Mortality Statistics 
reports of the United States Bureau of 
Census and population estimates were 
made from the official census figures of 
the 1920 and 1930 enumerations. The study 
was confined to the years 1922 to 1929 
inclusive. Previous to 1922 the deaths over 
thirty years of age were classified by a 
different arrangement of age groups. The 
data for 1930 were not available until this 
report was nearly completed and were not 
added later because the mean rates would 
have been changed very slightly by includ- 
ing them. 

Only data for the thirty-six states 
which were continuously in the Death 
Registration Area from 1922 to 1929 
inclusive were used. The arrangement of 
states according to geographical areas in 
the table follows very closely that used 
by the Bureau of Census and the United 
States Public Health Service in various 
reports. This permitted a comparison 
of the rates for a whole group of states 
in the same geographical area with another 
area instead of using single states. 

In order to avoid the tabulation of an 
enormous number of figures for so many 
age groups for each year included in the 
study, the period was conveniently divided 
in two parts, 1922 to 1925 and 1926 to 
1929, and the means of the annual rates for 
each four year period were tabulated. 


* From the Department of Preventive Medicine and the Department of Surgery, Tulane University of Louisiana, 
School of Medicine. 
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This also helped to smooth out many of 
the irregularities which were bound to 
occur when dealing with small population 
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high mortality rates are significant. All 
other groups of states are grouped to- 
gether rather closely with the West North 


MORTALITY PER 100000 POPULATION 
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AGE IN YEARS 
Fic. 1. Appendicitis death rate by age groups in various geographical areas of the United States (1926-1929). 


groups found in certain age groups of 
some states. 

A study of the mortality rates, which 
have been tabulated in Table 1 and shown 
graphically in Figure 1, reveal a number of 
interesting facts. Probably the most im- 
portant as well as interesting fact is the 
relatively high mortality rate in the 
Rocky Mountain region as compared to all 
others. The mountain states show the 
highest mean rates in all age groups. 
Individually, as well as a group, they have 
consistently shown a much higher mor- 
tality except under five years of age. 
The remarkable consistency which these 
states have shown can be taken as good 
statistical evidence that their relatively 


Central group at the upper limit, the East 
North Central just below them, and the 
South Atlantic having the lowest rates. 
Another point of interest in the data 
is a general increase in the mortality rate 
from the younger to the older ages but 
this is misleading in certain respects. 
According to a number of statistical 
studies on appendicitis the case fatality 
rate decreases from the first year of life 
until about twenty years when the lowest 
point is reached. After the third decade 
the fatality rate again increases, and a 
mortality of 50 per cent or more has been 
reported for groups over sixty years of 
age. A composite picture of the case 
fatality rates for six series of cases reported 
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TABLE 1 
MEAN MORTALITY RATES PER 100,000 POPULATION FROM APPENDICITIS BY AGE GROUPS, 1922-25 AND 1926-29 
Age Groups........... o-4 5-14 15-24 25-34 35-44 45-54 55-64 Over 65 | All Ages 
| | | 
Geographical Areas 1922/1926 1922 1926) 1922/1926 1922/1926 1922 1926 1922) 1926 1922 1926) 1922/1926) 1922/1926 
to to to to to to to to to to to to to to to | to | to | to 
1925/1929 1925 1929 1925) 1929/1925) 1920/1925 1929] 1925/1929) 1925) 1929] 1925] 1929] 1925|1920 
| 
New England: 
Maine 19.4/13.3.17.8 14.8.15.3 16.9)16.6)17.2 
17.9 
Massachusetts 5 2/17. 4/13.4/13.8 
Rhode Island 6.5 8.3 17.91/25. 
Connecticut 6.3 9.8 10.7 19.0 
Mean 
North Atlantic: 
New Jersey.......... 7.3 420.6) 
Pennsylvania 4.7 6.611.6)10.9 13.5 12.4.12.012.3 14.5 14.615.8 18.2,16.5 
East North Central: 
8.0 18.214. 5)16.9 17. 3 20.1/25.6)15.8 19.6)15.4)16.9 
Wisconsin 9.1 13.9 15.4 13.5 14.8.15.915.019.9 18.7 
Mean.... 7.5) 19.8) 19. 
West North Central: 
Minnesota 
Missouri. . 5.6) 18.7, 18.0)19.9 
Nebraska. 10.9 10.8)19.5 17.2 20.3/21.5 17.3 16.1\20.8 24.3 
Mean 8.- 9.4,16.8 15.4,18.8)18.0 16.6, 16.2 19.0 18.3) 19.0)21.4 21.7 
South Atlantic: 
Delaware 6.8) 3.7) 8.3)13.1 9.4)10.4) 8.9 9.4 9.4/11.0 
Maryland* 6.6 8.1) 9.2 7.5 8.1) 9.9 11.0) 16.6 
Virginia* 2.6 6.6) 8.1 7.2) 9.3 8.09) 9.8)10.4 
North Carolina* 3.4 3-4, 9.7) 8.0:13.5)11.4) 
South Carolina* 1.3, 1.3, 9.0 6.5 8.8 9.9 6.9) 9.8) 9.0) 8.5 8.5) 8.3 
Florida* 4.6 3.2) 7.9,10.5 17.9)16. 
Mean 4.2, 4.4) 8.2) 8.5 10.8)11.2) 11.1 
South Central: 
Kentucky* 2.2 3.8)13.2:10.5 
Tennessee* 3.4) 4.2/12.1) 5/14. 5/13.6)14. 4/16. 4/21. 
Mississippi* 4.0) 6.7\15.1 14.0)18.9) 20.3 
Louisiana* 3.4) 25.9 20. 3) 26.9 26.8 26.6)16.8)17.7 
Mean 3.2) 16.417. 5)15.7 16. 
Rocky Mountain: 
Montana 10.0 11. § 20. 21.1'14.8 19.5 18.0 21.0 21.2.27.9 22.3 
Idaho. . 10.1/12. 521.018. 5 19.7 
Wyoming 10. 1/16. 723.3 26.624. 2/22. 4/23.4/26.8 26.6 31. 2/33.7 30.9|25.8|26.4 
Colorado 15.4/17.1/ 20.2 24.1 31.3/24.7/26.7 24.8] 30. 3/27.9 20. 5 32. 1/40. 3/38. 29.0 26.7/27.0|26.1 
Utah 16.4, 10.8) 24.0 22.6 30. 4) 23.8 21.9)19. 519.0 24.4 31.5 35.7 38.0 34.6)21.4 28.1/24.3)23.1 
Mean 12.4,.13.7 21.7 23.5 24.71/22. 5 20.9 21.621. 3)24.8)27. 5|28.8) 34.6) 33 4|32 
Pacific: 
Washington 10.2:11.9 12.5 15.7 12.5)17.1 18.4)17.6,18.6 15.8 
Oregon....... 11.3 13.3 16.0 15.8 16.216.0)13.1 18.017. 4 15.5 
California 8.5 10.7)10.8 17.9 15.8.19.9 19.3 23.3 23.1,|16.7 20.3,16.014.8 
16.4 14.7 13.613.1.15.4 15.9 18.8 18.1/21.9 15.4 


* Rates for white population only. 


i 


I22 American Journal of Surgery Dauer & Lilly- 
is shown in Figure 2.*-* These same studies 
have indicated that the greatest percentage 
of cases occurs in the ages when the case 
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Crude death rates from appendicitis 
reported for negroes in the United States 
are lower than those for the white race. 
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Fic. 2. Percentage distribution and case fatality rate by age in 12,281 cases of appendicitis. 


fatality rates are lowest, 1.e., between 
fifteen and thirty years, and the lowest 
percentage occurs when the fatality rates 
are highest. The relation of the case 
fatality rate to age distribution of cases 
is shown in Figure 2. It is evident after 
comparison of Figures 1 and 2 why 
mortality rates per 100,000 population 
alone may be somewhat misleading. 

Although the period covered in this 
study is a short one it appears that there 
has been a slight reduction in mortality in 
the younger age groups (under twenty-five 
years) In some areas and a slight increase 
after the age of twenty-five in most of the 
states. It is impossible to state whether or 
not these trends are significant because 
of the short period of study. 


In this study it was found almost without 
exception that in each age group the negro 
rate was below that of the whites in all 
of the Southern States. A detailed report 
of the negro mortality is not pertinent 
to this study, consequently it has been 
omitted. 


DISCUSSION 


It appears that there are two possibilities 
which would account for the much higher 
mortality rates found in the Mountain 
States than other geographical areas. 
There is the possibility that appendicitis 
actually occurs more frequently in that 
region than elsewhere in the United 
States. 
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The possibility that the incidence of 
appendicitis varies in different sections 
of the country is supported by certain 
evidence derived from data collected for 
the United States Army during the World 
War.’ The rate of occurrence of appendi- 
citis per 1000 troops is shown in Table 1 
for the various states in which white 
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enlisted men were stationed. It is evident 
that appendicitis was more frequently 
encountered in the Rocky Mountain region 
than elsewhere. The rates for various 
camps are consistent with those for the 
troops stationed in the states. It was 
highest in the camps located West of the 
Mississippi River. The death rate for 


RATE OF OCCURRENCE AND MORTALITY RATE PER [1000 WHITE ENLISTED TROOPS FOR APPENDICITIS 


G hical A oa of | Death 
eographical Area ccur- | Rate 
rence | 


New England: 


5.57 
Massachusetts................ 10.78 16 
Rhode Island........ 7.03 
North Atlantic: 
9.70 
8.79 21 
East North Central: 
.| 12.09 . 26 
West North Central: 
Minnesota........ 9.18 27 
East South Central: 
6.67 | .28 


> | 
Rate of | Death 
Geographical Area Occur- Rote 
rence 


South Atlantic: 


Delaware 0.389 o 
Maryland 7.19 Oo 
Virginia 8.61 06 
West Virginia 4.52 0 
North Carolina 11.69 oO 
South Carolina. . 8.96 oO 
Georgia 20.82 19 
Florida 8.22 11 
Mean.... 8.86 O4 
West South Central: 
Arkansas........... 8.07 
Oklahoma 11.29 16 
Texas. 12.01 21 
Mean. 10.10 09 
Rocky Mountain: 
Montana 15.58 
Idaho. 60.19 oO 
Wyoming 8.71 22 
Colorado.......... 9.05 41 
New Mexico , 10,18 42 
Arizona.... 14.90 33 
Nevada 24.2 
Utah 14.60 35 
Mean 19.68 22 
Pacific: 
Washington 9.25 25 
Oregon. 6.79 20 
California 10.75 13 
Mean 8.92 18 
Combined rate for all states..... 10.59 1) 
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both groups, although showing some varia- 
tion, was no higher for the Rocky Moun- 
tain region than other areas. If it is true 
that there is actually a greater prevalence 
of appendicitis in the Rocky Mountain 
region the case fatality rate may be no 
higher than elsewhere, in which case 
the greater number of deaths which would 
result from a greater number of cases 
would account for a higher mortality rate. 

The other possibility is that, assuming 
the number of cases per 100,000 population 
in these States is approximately the same 
as in other areas, the higher mortality 
rate is due to a higher case fatality rate 
than exists elsewhere. It should be to 
the interest of surgeons in this area to 
determine whether the rate of occurrence 
or case fatality rate is higher than in other 
regions. 

With reference to states with a very 
low mortality rate the conditions may be 
reversed, i.e., the incidence may be low and 
the case fatality rate about average, in 
which case the mortality rate would be 
low, or the incidence may be the same 
as in other areas and the case fatality 
rate lower than the average. 

More extensive statistical studies of 
series of cases by age groups from each 
area are needed to help answer these 
questions. The few instances in which case 
fatality rates by age groups have been 
reported in the literature have not included 
a suflicient number of cases to warrant 
estimating the case fatality rate for a 
whole state. If this should be done for a 
large number of cases for many of the 
states it would then be possible to estimate 
roughly the rate of occurrence of appendi- 
citis for each age in various geographical 
areas. Data on case fatality rates by 
age groups are quite necessary to make 
approximations of incidence because of 
the difference in age distribution in various 
states. The other alternative would be to 
require reporting the disease as in the 
case of most acute infectious diseases, 
but this does not seem feasible. 

It should be evident that mortality 
rates per unit of population give one no 
accurate idea of the incidence or of 
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fatality rates. It would be unreasonable to 
assume that in a state with a comparatively 
low mortality rate from appendicitis that 
the mortality rate of that state as a whole 
is low because of some particular method 
of treatment without having more accurate 
data on the actual number of cases occur- 
ring in various ages throughout that state. 
Nor should it be assumed that in an area 
where the mortality rate per 100,000 
population is high the type of treatment 
used is inferior to that used in another 
region. More information regarding inci- 
dence of the disease in all sections of 
the country should be forthcoming before 
such assumptions are made. 

Comparisons are frequently made of 
the case fatality rates of one series of 
cases with another, or one hospital with 
another, without taking into consideration 
the age distribution of cases. Such com- 
parisons are not valid unless the age 
distribution of the two series is approxi- 
mately the same because case fatality 
rates differ according to age. 

No consideration has been given to many 
factors frequently mentioned in discus- 
sions of appendicitis mortality. Types of 
operation, time of operation, use of purga- 
tives, and others, are important factors 
in determining the outcome of individual 
cases but it seems very doubtful whether 
these factors vary so much in different 
sections of the country to account for the 
great differences in the mortality rates 
found in the Rocky Mountain and South 
Atlantic States. 


SUMMARY 


The appendicitis death rates are much 
higher for all age groups in the Rocky 
Mountain region than any other section 
of the country. This relatively high mor- 
tality may be due to a greater incidence 
of the disease than in other parts of the 
United States. It is suggested that addi- 
tional statistical studies of large numbers 
of cases be made in all sections of the 
country in order to determine whether the 
rate of occurrence or case fatality rates 
account for differences in mortality rates. 
For References see p. 153. 


LYMPHANGIOMA AND HEMANGIOMA OF THE 
MESENTER Y* 
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AND 


Louis A. SOLOFF, M.D. 


PHILADELPHIA 


LL tumors of the mesentery are of 
A relatively infrequent occurrence. Of 
these, lymphangiomata and espe- 
cially hemangiomata are probably the 
rarest. The simultaneous occurrence of 
lymphangioma and hemangioma, as con- 
trasted with lymphangioma with hemor- 
rhage, so far as we have been able to dis- 
cover, has not as yet been reported. The 
occurrence of 2 such cases within a short 
period of time with an unusual clinical 
picture and roentgenological findings has 
prompted this report. 

Benevieni' is reputed to have described 
the first case of lymphangioma in 1507. 
Rokitansky? described this tumor in 1842. 
Weichselbaum,* however, was the first to 


give the microscopic findings in a case of 


chylangioma. Harris and Herzog,‘ in 1897, 
reviewed 57 cases of solid mesenteric 
tumors of which only one was of lymphatic 
origin, a malignant lymphoma in a male 
child of four years. Moynihan,’ in 1897, 
attempted to give a workable classification 
of mesenteric tumors. Spaeth,® in 1898, 
reporting a chylous cyst, claimed his to 
be the twelfth reported case. Porter,’ in 
1906 reported a chylous cyst in a man of 
twenty-two years and quoted Doud’s 
theory of origin, that chylous cysts are 
pre-formed cysts situated in close relation- 
ship to the lacteals and are of embryonic 
origin. In 1910, Takano* in an important 
article described in detail the pathogenesis 
of lymphangioma. Royster,’ in 1911, in 
his report stated that mesenteric tumors 
are the rarest of abdominal tumors. 
Westman,” reporting a case of lymph- 


angioma in 1928, went into a casuistic 
discussion of its pathogenesis. Schmidt,"! 
in 1929, thought he collected all cases of 
retroperitoneal and mesenteric tumors. Of 
these 267 cases, only 2 were mesenteric 
hemangiomata. Crane!’ in 1930, reporting 
a case of lymphangioma stated that 
Tillaux in 1880 was the first to operate 
successfully upon a mesenteric tumor. 
Rankin and Major'* reported 22 cases of 
mesenteric tumors. Although 3 cases of 
chylous cysts were described, no case of 
lymphangioma or hemangioma was listed. 


Case1. G.D., male, aged six, was admitted 
to St. Joseph’s Hospital on July 28, 1933, com- 
plaining of attacks of abdominal pain, accom- 
panied by vomiting. 

The family history was negative. Mother, 
father, three brothers and two sisters were 
living and well. There were no congenital 
defects present in any of them. 

The personal history was entirely negative 
except for attacks of abdominal pain. For the 
past five years, or since the child was one year 
old he had suffered from periodic attacks of 
abdominal cramps and vomiting. The attacks 
were of intense severity, lasting ten to fifteen 
minutes, occurring eight or ten times a day 
over a period of from two to five days. He 
would then be symptom-free for from six to 
eight weeks. During the attacks he drew his 
knees under his chin and rolled with agony. 
There was a board-like rigidity and tenderness 
over the entire abdomen. Following every 
attack there was diarrhea and the discharge of 
a “milky-fluid” from the bowel, which would 
last for two or three days. 

Physical examination showed a _ well-nour- 
ished, healthy appearing child of six years. 


* From the Surgical and Pathological Divisions, St. Joseph Hospital. 
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No evidence of congenital abnormalities were 
present and examination was negative in every 
detail except for tenderness over McBurney’s 


Fic. 1. Specimen from Case 1. 


region. The blood count was normal. Stools 
were negative for parasites and positive for 
occult blood. Gastrointestinal x-ray study, in- 
cluding barium enema, made before admission 
to the hospital was entirely negative except for 
a long, kinked, tender appendix. 

A provisional diagnosis of appendicitis was 
made and under nitrous oxide ether anesthesia 
laparotomy was performed on July 29, 1933. 
An acute appendix was removed through a 
right rectus incision, but as we did not feel 
completely satisfied the entire peritoneal 
cavity was explored. The upper jejunum pre- 
sented the condition illustrated in Figure 1. 
Resection of the small intestine with its mesen- 
tery offered the only solution. Forty centi- 
meters of jejunum were therefore resected and 
the continuity reestablished by end-to-end 
anastomosis. The patient made an uneventful 
recovery and was discharged from the hospital 
on the fourteenth postoperative day. 

The follow-up investigation made in Decem- 
ber, 1934 showed the patient healthy and 
symptom-free since the operation, with no 
abdominal discomfort and normal bowel habits. 
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The gross and microscopic diagnosis was 
lymphangioma and hemangioma of the mesen- 
Sections through the nodular mass 


tery. 


. X-ray film from Case u, illustrating peripheral 
calcification. 


including the intestine show several of the 
nodules infiltrating the intestinal wall and 
ulcerating through the mucosa. 

Case u. D. C., female, aged three, was 
admitted to St. Joseph’s Hospital on December 
26, 1933 with the chief complaint of periodic 
attacks of abdominal pain accompanied by 
vomiting. 

The family history was negative. Mother, 
father and two brothers were living and well. 
No congenital defects were present. 

The personal bistory of the child showed no 
previous illnesses or trauma. She had been, 
apparently, perfectly well until six months 
before admission, at which time she was seized 
with abdominal cramps, nausea and vomiting. 
There had been four such attacks in the six- 
month interval before hospitalization. 

Examination revealed a healthy appearing, 
well-nourished child of three years. The 
physical examination was entirely negative 
excepting the abdomen. Careful palpation 
elicited the presence of a hard mass in the lower 
right quadrant. This was confirmed by bi- 
manual examination through the rectum. It 
appeared to be the size of a small orange and 
was freely movable not only from side to side 
but as high as the costal cage and into the 
pelvis. Blood count, urine and stools were 
negative. X-ray revealed a large mass with a 
calcified rim as shown in Figures 2 and 3. 

The provisional diagnosis was teratoma of the 
ovary and laparotomy was performed on 
December 27, 1933 under ether anesthesia. The 
large multiple hemo-lymphangiomatous tumor 
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shown in Figures 4 and 5 was delivered. It was 
situated in the mesentery of the terminal 
jejunum. Resection was the only feasible pro- 
cedure; consequently 40 cm. of intestine and 
mesentery were removed and end-to-end anas- 
tomosis performed. The child made an unevent- 
ful convalescence and was discharged from the 
hospital on the tenth post-operative day. 
Follow up notes made in December, 1934 show 
the patient in perfect health, symptom free and 
with normal bowel habits. 

Again the pathologic diagnosis both macro- 
scopic and microscopic was lymphangioma and 
hemangioma. The individual tumor masses 
differed widely in appearance, from pure 
hemangioma and pure lymphangioma to solid 
nodules resembling uterine fibroids. Micro- 
scopically, the interior of the solid tumors were 
seen to be composed of the typical honeycomb 
appearance of lymphangioma with early stages 
of degeneration and necrosis. As the periphery 
was approached, degenetative processes were 
more marked until the honeycomb appearance 
was completely replaced by fibrosis and calci- 
fication. The numerous lymph nodes present all 
contained dilated lymph sinuses. Most inter- 
esting, however, was the presence of typical 
normal intestinal epithelium between the 
serosa and musculature of the intestine and 
within the medulla of a few lymph nodes. 


Discussion of the origin of these tumors 
involves speculation and not facts. Various 
theories have been proposed, some postu- 
lating inflammation, others trauma. Some 
state that they are true neoplasms, others 
that they are simple ectatic vessels of 
indeterminate origin. Although the greatest 
age incidence of these tumors is usually 
given as between twenty and forty years, 
symptoms frequently have been present 
since childhood. Symptom-free tumors may 
of course be accidently discovered at any 
age. Direct evidence of or even suggestive 
causal relationship been trauma or infec- 
tion and these tumors have never been 
proved although it is possible they may be a 
cause of increase in size. Indeed the rela- 
tionship has been objected to on theoretical 
grounds, Westman” and others stating that 
the lymphatic anastomosis is too rich and 
too profuse to permit acquired blockage. 
The early age incidence and the slow 
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growth are likewise against this view. 
The neoplastic theory is the one generally 
held. In order to prove this, however, it is 


Fic. 3. X-ray film from Case 1, illustrating peripheral 
calcification. 


necessary to demonstrate proliferating 
endothelial cells. 

This is of fundamental importance ac- 
cording to Takano. Dedoff and Nasritsky" 
give the process of formation as follows: 
Perithelial and endothelial cells proliferate 
in strands with the simultaneous accumula- 
tion of lympocytes. Lymph separates the 
cells which later, as cavities are formed, 
assume the form of typical endothelium. 
In certain regions some cells lose their 
contents and are transformed into con- 
nective tissue which serves to form septa 
between newly formed cavities. In our cases 
we were unable to demonstrate any 
proliferating endothelium. The entire tissue 
was adult, the only change from the 
normal being degenerative processes. The 
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age of our patients and the absence of any 
histologic evidence of growth forces us to 
conclude that we are dealing with a con- 


Fic. 6. Photomicrograph of lymphangiomatous portion. 


genital anomaly or misbuilding rather 
than a true neoplasm. This is supported 
to some extent by the presence of ectopic 
epithelium in the second case and the 
simultaneous presence of vascular and 


lymphatic anomalies. We believe that we 
are dealing with a congenital maldevelop- 
ment of the lymphatic or vascular network 
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ria. 4. 


Fic. 7. Photomicrograph of hemangiomatous portion. 


in which partial or complete efferent 
blockage is present. In the lymphatic 
groups, the condition is complicated by 
the presence of lacteals which may con- 
tinually feed these spaces. As this con- 
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tinues, pressure breaks the septal 
boundaries and as the pressure within the 
tumor mass increases, no more lymph can 
enter. The lack of oxygen leads to the 
degenerative processes of necrosis, fibrosis 
and calcification. Nishizaki'® reported 
solid cavernous hemangioma in the free 
abdominal cavity which had evidently 
passed through these stages and, like our 
solid lymphangiomata, resembled exter- 
nally a uterine fibroid. Torsion of a 
pedicle may, likewise, cause blockage and 
lead to degeneration. Should the tumor 
rise to the surface of the intestinal mucosa, 
it may ulcerate and discharge its contents, 
whether blood or lymph. Increase in size 
following partial removal has been reported 
and interpreted as proof of its neoplastic 
nature. However, should the lacteals have 
free access to the unremoved portion it is 
easy to see how the tumor may grow. 

Mesenteric tumors are rarely diagnosed 
clinically because they are rarely encoun- 
tered and because there is nothing pathog- 
nomic in the physical findings. A history 
of recurrent attacks of partial mechanical 
intestinal obstruction beginning early in 
life should make one suspicious. The 
presence of an intra-abdominal tumor 
freely movable in all directions, partic- 
ularly laterally, and crossed by intestines 
strengthens this suspicion. 

The passage of milky fluid or lymph 
coincident or following these attacks is we 
believe pathognomonic of  ulcerating 
lymphangioma. Finally, the x-ray evi- 
dence of peripheral calcification is sug- 
gestive of a degenerative process not 
neoplastic. Our clinical diagnosis of the 
second case, previous to x-ray, was 
mesenteric tumor. However, the x-ray 
evidence of calcification changed our opin- 
ion to dermoid. The absence of calcifica- 
tion within the tumor should have warned 
us against this conclusion. 

Excision of the tumor, when possible, 
is advocated as the treatment of choice. 
However, because of our feeling that we are 
dealing with a congenital maldevelopment 
and blockage rather than a proliferating 
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tumor, we feel more attention should be 
paid to the afferent lacteals than to the 
removal of the last vestige of lymphan- 


Fic. 8. Photomicrograph showing mucoid degeneration, 
and calcification in peripheral portions of tumor. 


gioma. Ablation of these lacteals is best 
accomplished by wide resection of the 
mesentery containing the tumor and its 
corresponding segment of intestine. Only 
in this way can we be assured that recur- 
rence will not take place. 


SUMMARY 


1. short historical summary of 
lymphangioma and hemangioma is given. 

2. Two cases of lymph-hemangiomata of 
the mesentery are reported. 

3. 1 he pathogenesis is discussed and the 
opinion expressed that they are congenital 
maldevelopments. 

4. The clinical diagnosis is discussed 
and a pathognomonic sign of ulcerating 
ly — is given. 

Resection of the intestine is advocated. 
[For References see p. 155. 
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NEOPLASMS OF THE KIDNEY AND URETER* 
A REPORT OF 40 CASES 


GeorceE GILBERT SMITH, M.D., F.A.C.S. 
Urologist, Massachusetts General and Palmer Memorial Hospitals 


BOSTON, MASS. 


N this series of 40 cases of tumor of the 
upper urinary tract, all of which 
came to operation at my hands, | 
have included growths of the ureter as 
well as of the kidney for the reason that 
in several instances it was impossible to 
state in which portion of the urinary 
tract the growth originated. In_ this 
group there were 16 hypernephromas, 10 
adenocarcinomas, 7 carcinomas (undifler- 
entiated) 2 fibrosarcomas, one leiomyo- 
sarcoma, 3 papillary epithelial carcinomas, 
and 2 in which there was no report, either 
because the tissue was too necrotic or the 
tumor was not removed. In one case 
both fibrosarcoma and renal cell adeno- 
carcinoma were found, hence the total 
of 41. There were no embryonal sarcomas 
of childhood. The preponderance of hy- 
pernephromas is probably due to the 
fact that up to a few years ago, pathol- 
ogists were prone to diagnosis as hyper- 
nephroma many renal tumors which today 
are called renal-cell adenocarcinomas. The 
true hypernephroma, described by Grawitz 
in 1883 and thought by him to originate 
from an adrenal rest in the kidney, ts 
said by Ewing to differ quite distinctly 
from the renal adenocarcinoma with clear 
cells. Recent studies, he says, have demon- 
strated that a large proportion of the 
reported hypernephromas are renal adeno- 
carcinomas. Hypernephromas, according 
to this authority, invade the perirenal 
tissues, peritoneum and lymph_ nodes 
more readily than renal carcinomas; me- 
tastases are earlier and more widespread 
with growths of adrenal origin. 
Differentiation of these tumors has 


tribution of metastases of the two types 
is not known. In both, metastases are 
frequent. Albarran,' in 249 collected cases 
of renal carcinoma, found the lungs 
involved in 75, liver in 71, lymph-nodes 
in 60, renal vein and cava in 23, pleura in 
14. Garceau,’ in a series of 176 cases, 
found no metastases in 83; the lungs were 
involved in 21, pleura in 8, liver in 5, 
regional glands in 11, vertebrae in 7, 
ribs in 6, pelvic bones in 2, brain in 4, 
vena cava in 6; 6 showed general car- 
cinomatosis. The growth may extend 
through the renal vein into the vena cava 
and right heart; emboli of tumor cells 
broken off from the original growth are 
probably the source of the pulmonary 
metastases which are so common. Jacobson 
and Goodpasture'’ reported a case of 
occlusion of the entire vena cava, with 
thrombosis of the hepatic vein and its 
branches. Rehn has called attention to 
the fact that projection of the tumor into 
the renal vein does not necessarily mean 
that metastases have occurred. Extension 
by the lymphatic route involves the fatty 
tissue about the kidney, the adrenal, 
and the juxta-aortic lymph glands. Further 
extension involves the liver, the pancreas, 
and the vertebrae. Hunt" reports 2 cases 
in which a hypernephroma extended along 
the ureter. 

Metastases to the long bones are of 
course blood-borne. An explanation of 
the frequent occurrence of metastases 
in the upper ends of the shafts of the 
humerus and femur is given by Piney,?! 
who attributes these to the difference in 
caliber between the blood vessels of the 


been so confused that the actual dis- shaft and the epiphysis. ‘““The shafts of 
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the bones are filled with fatty marrow, 
which has relatively large blood channels 
with extremely thin walls. The difference 
in rate of flow through these channels is 
responsible for the deposition of emboli of 
tumor cells in this region.” 

The bones most frequently involved 
are the ribs, spine, skull, scapula and 
long bones (Ewing); it is not unusual to 
have single metastases. Such a case was 
reported by Smith and Shoemaker.*’ The 
patient had an amputation of the arm for 
tumor of the humerus in 1905; in 1910 
he died of cancer of the kidney. Bumpus’® 
has reported a case of solitary metastasis 
in the lung; after removal of the kidney, 
the pulmonary metastasis was treated by 
x-ray and the shadow disappeared. Path- 
ological fractures are not uncommon. 


Rypins” reports a case of pathological 
fracture of the ulna due to metastasis 
from a hypernephroma; after radiation 
there was definite evidence of healing 
of the fracture. Pancoast” estimates that 
union occurs in probably 40 per cent of 


these pathological fractures. 

Vaginal metastases have been reported 
by George Gellhorn,’ who in 1918 col- 
lected g other instances of this from the 
literature. Graefenberg states that tumor 
cells can reach the vulva by way of the 
ovarian vein only if there is an anastomosis 
of the plexus pampiniformis with the 
obturator vein. This occurs much more fre- 
quently on the left side because the ovar- 
ian vein empties into the left renal vein. 

Although in 3 of my cases the diagnosis 
of fibrosarcoma was made, I do not find 
this tumor described by Ewing as occurring 
in the kidney. Ewing states that the 
kidney is the commonest seat of tumors 
containing striated muscle, but that none 
of them has yet appeared in pure form. 
Hyman!* reports 2 sarcomas in gg renal 
tumors; Judd and Donald'! found 20 
sarcomas of various types among 470 
operations done for renal tumors. The 
malignancy of these tumors would seem 
to be about on a par with that of the renal 
carcinomas, for of the 19 nephrectomies 
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done in the Mayo Clinic for this condition, 
approximately two-thirds of the patients 
died within one year of operation. The 
3 cases In this series run true to type; 
one patient, in whom adenocarcinoma 
and fibrosarcoma existed together, died 
within a few days of a very diflicult 
removal, involving resection of the ascend- 
ing colon; another died three months 
after nephrectomy, the perirenal tissues 
having been found to be invaded; while 
the third, with a leiomyosarcoma, is 
alive and well eighteen months after 
operation. 

The epithelial tumors of the pelvis and 
ureter resemble those of the bladder. 
They may occur as papillomas, which 
are apparently benign, but which may 
recur in definitely malignant form. Tikhoff 
and Bland-Sutton report recurrence in 
scar ten and eleven years after removal 
of apparently benign renal papillomas 
(Quoted by Scholl). Bruet and Scholl** 
believe that really benign papillomas 
are rare. Alveolar carcinoma appears to 
to be an advanced form of papillary 
epithelioma which has lost its papillary 
character and has involved the renal 
parenchyma. These advanced tumors ac- 
cording to Ewing are highly malignant. 

The incidence of epithelial tumors of 
the renal pelvis as compared with car- 
cinomas of the kidney itself is stated by 
Cabot and Allen‘ to be in the ratio of 
one to eleven. These tumors, as has been 
pointed out by Scholl and others, fre- 
quently cause hydronephrosis by gradual! 
blocking of the pelvic outlet (Reynolds 
reported a hydronephrosis of 14 liters). 
They metastasize freely, the liver, lungs 
and bones being frequently affected. The 
papillary tumors often metastasize along 
the ureter and in the bladder; Cabot and 
Allen found that this occurred in one- 
third of the 45 cases reported by them, 
and Thomas and Regnier,”® in a collected 
series of 253 cases, found multiple tumors 
of the renal pelvis, ureter and bladder in 
23 per cent and bilateral tumors in 4.2 per 
cent. 
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Of the 5 cases of my series that belonged 
to the group of epithelial tumors of the 
pelvis and ureter, one was an epidermoid 


Fic. 1. Pelvis and calices studded with epidermoid 


carcinoma. 


carcinoma Grade 1 involving the mucosa 
of the pelvis and lowest calyx, 2 were 
primary carcinomas of the lower ureter, 
and 2 involved the renal pelvis and 
ureter, the entire mucosa being studded 
with low, flat tumors. (Fig. 1.) Hydro- 
nephrosis was present in these last 2 cases. 

Scholl?* appears to believe that chronic 
infection of the renal pelvis is some- 
times a predisposing cause of epithelial 
tumors, and refers to cases of epi- 
thelial change resulting in _ leucoplakia 
associated with tuberculous pyelitis re- 
ported by a number of surgeons. The 
relationship between renal stone and epi- 
thelial tumors is interesting. Cabot and 
Allen found lithiasis in 22 per cent of their 
reported cases. Scholl, in an article on 
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“Squamous Cell Tumors of the Kidney 
Associated with Stone,” quoted cases of 
Thomson Walker’s and Darmady’s in 
which the formation of stone appeared to 
precede the development of tumor, and 
reported 2 cases of his own. Martin and 
Mertz'® collected from the literature 
reports of 108 cases of renal malignancy 
associated with stone; the average dura- 
tion of symptoms due to calculi was 
nineteen years, while the duration of 
symptoms caused by the growth was 
only five months. It seems significant 
that in the reports of stone associated 
with tumor collected from the literature, 
26 per cent were associated with epithelial 
tumors of the renal pelvis and ureter. The 
incidence of this type of tumor being 
only about g per cent of all renal tumors, 
we can at least say that stone occurs 
thrice as frequently in pelvic tumors as in 
those originating in the renal parenchyma. 
In a resume of the literature of pelvic 
tumors made by Smith and Gilbert®® in 
1924, 178 cases of pelvic tumor were found 
and one was added. One hundred and 
forty-two of these were of the papillary 
type and 37 non-papillary. Stone was 
associated with the former group in 79 
per cent of the cases, while in the non- 
papillary group calculi were present in 
25 per cent. 

In my series, there was but one case in 
which calculi were associated with the 
tumor. In that case, which was reported 
to be a hypernephroma, a stone had been 
removed two years before the nephrectomy. 
I have never seen tumor develop in any 
other cases of nephrolithiasis, nor have 
any of my cases given a history of long 
standing renal infection. 

The relation of trauma to renal tumor 
has not been definitely established. The 
great majority of patients give no history 
of trauma, but occasional cases are reported 
in which one may suspect a relationship. 
One such case occurred in my series; 
three months before the initial symptoms 
of mass and hematuria were noticed, the 
patient was injured by the caving in of a 
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ditch. Several ribs on the side in which the 
tumor developed were broken. Kraft! 
reports a case in which a man was struck 
in the left side by a plow-handle, with 
fracture of a rib. A large mass in the flank 
developed and remained about the same 
size from shortly after the accident in 
1896 until 1914, when it increased in 
size and upon operation showed a large 
hydronephrosis and a medullary carcinoma. 

In this series of 40 cases, there were 28 
males and 12 females. The incidence by 
decades was as follows: 


Decade Cases 
40-49. 3 
50-59... 13 

40 


There was no appreciable difference in 
age between the cases with tumors of the 
parenchyma and those with tumors of 
the pelvis and ureter. The right side was 
affected in 22 cases, the left in 18. 


SYMPTOMATOLOGY 


A fairly good idea of the symptomatol- 
ogy of renal tumor may be obtained from 
a study of the 40 cases in this series. The 
first symptoms to call the patient’s atten- 
tion to his condition were: 


Per 
Cases Cent 
Loss of weight..... 5 13 
Digestive 3 7.5 
Bladder irritability.................... I 25 


Hematuria occurred at some time in 


other cases, but was absent in 9. The 
duration of hematuria was: 

Under one month.............. 3 cases 
6-9 months.................. 3 cases 
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3-4 years....... 2 cases 
8-9 years. . 3 cases 
Q-10 years I case 


The incidence of hematuria was found by 
Smith and Gilbert to be 70 per cent in 
papillary tumors of the renal pelvis, and 
only 50 per cent in non-papillary pelvic 
tumors. There is a _ striking difference 
between the prevalence of hematuria 
in renal tumors in adults and in children. 
Mixter'® found hematuria to be the pre- 
senting symptom in but one case of 
41 tumors in children; Denaclara,® in a 
series of 409 renal tumors, found hematuria 
in 65 per cent of the adults and in but 
39 per cent of children under ten; Guillet® 
found the relative incidence of hematuria 
to be 58.4 per cent in adults and 28.5 per 
cent in children. 

The cause of pain in these cases is not 
always the same. Some have a constant 
dull ache which may be due to a hydrone- 
phrosis, to pull on the renal pedicle, or to 
involvement of nerves in the growth. 
Sharp colicky pain is probably caused 
by the passage of clots through the 
ureter. It is usually referred to the renal 
area on the affected side, but may be felt 
in the hypogastrium or even in the thigh. 

At the time of entrance to the hospital, 
a mass was palpable in the renal area in 
33 cases of my series (82.5 per cent) and 
was absent in 6 (15 per cent). In one 
case of cancer of the ureter, the kidney 
had been removed. 

The rate of growth of renal tumors 
undoubtedly varies widely, but there is 
evidence that it may be quite slow. In 
this series there are 2 cases which were 
seen by me four and nine years respectively 
before they finally came to operation 
(both, in retrospect, showed undoubted 
evidence of tumor when they were first 
seen); 3 other cases had hematuria for 
eight years before coming to operation. 
H. W. S. Wright” reports 2 cases of 
hypernephroma in which hematuria had 
existed for thirteen and twenty-one years. 

In the 3 patients complaining of nausea 
and vomiting, the tumor was in the right 
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kidney. In one case it had involved the 
ascending colon. Swan,” however, reports 
a case with predominating gastric symp- 
toms in which the tumor was on the left. 
It may be expected that the close relation- 
ship between the right kidney and the 
duodenum will account for gastric symp- 
toms in most cases. 

Interference with the taking of food will 
of course result in loss of weight. Aside 
from that, loss of weight, when mentioned 
as the presenting symptom, was always 
of bad prognostic import. 


DIAGNOSIS 


The presence of hematuria associated 
with a mass in the flank is of course sug- 
gestive of renal tumor, but many cases 
showing this combination of signs do not, 
on further study, prove to have tumors. 
The finding of tumor tissue in the urine 
has been reported by several writers: 
it is of course a valuable sign. Legueu,'® in 
1895, called attention to the existence of 
varicocele as a result of renal tumor. He 
. believed that it was caused by pressure of 
malignant lymph nodes on the ——. 
vein, and that its presence warranted ; 
bad prognosis. I have not found doa 
in any cases of this series, but in the clinic 
of Dr. Robin Pearse of Toronto I saw a 
tremendous varicocele in a man with 
large left renal tumor. Cystoscopy and 
retrograde pyelography are essential steps 
in the diagnosis. Intravenous pyelography 
is seldom adequate. As corroborative 
evidence it is helpful, but in the event that 
cystoscopy shows no lesion in the bladder 
or prostatic urethra, one should not cease 
his investigation because of a negative 
intravenous pyelogram. The finer details 
of the renal pelvis and calices can be 
brought out much more definitely by 
retrograde pyelography. It is desirable to 
cystoscope the patient during an attack of 
hematuria, so that the source of bleeding 
may be ascertained. The character of the 
ureteral afl.ux is significant. If the bleeding 
is from the kidney, the jet is vigorous and 
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full; if from a growth in the lower ureter, 
which is the commonest site both for 
primary ureteral tumors and implants, 
it is, as Thomson-Walker and Macalpine 
have pointed out, a “continuous thick 
tarry stream.” A tumor of the bladder 
arising from the lip of a ureter calls for 
investigation of the upper urinary tract 
on that side. In one of my cases of primary 
carcinoma of the ureter, the ureteric ridge 
was elevated and bulging into the bladder 
from the presence of a carcinoma of the 
intramural portion. 

Every case of unexplained hematuria 
or of enlargement of the kidney should 
be investigated by means of the cystoscope 
and retrograde pyelogram. In this series 
of 40 cases, most of which were seen before 
the introduction of intravenous pyelog- 
raphy, only 4 cases had descending pyelo- 
grams. Of these 4, 3 showed no excretion 
on the affected side. As an aid to diagnosis 
therefore the method was only suggestive. 
Twenty-seven cases had pyelograms; in 
but one of these cases was the pyelogram 
normal. In 26 cases it was sufficiently 
abnormal to warrant a presumptive diag- 
nosis of tumor. 

It has probably been your experience, 
as it has been mine, that it is difficult 
to make a definite diagnosis of renal 
tumor from the pyelogram alone. The 
reports of the radiologist illustrate this 
fact. There are a few absolutely typical 
pyelograms, with spider-web calices, but 
many show only a filling defect involving 
one group of calices or perhaps the pelvis 
itself. The diagnosis has to be based upon 
the pyelogram as interpreted in the light 
of other signs and symptoms. The differen- 
tial diagnosis of tumors of the cortex 
and those of the pelvis is difficult and 
according to Mackenzie,’ impossible, but 
in a small proportion of cases, the character 
of the pyelogram can be strongly suggestive 
of one type or the other. 

Conditions which may be confused with 
tumor are solitary cysts, polycystic kid- 
neys, carbuncle of the kidney, double 
kidney in which one half or the other is 
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not shown by the pyelogram, and ptosed 
and rotated kidneys. This is illustrated 
by a recent case in which I made the 
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An error which some of us have made 
at least once is to ascribe hematuria to a 
hypertrophied prostate when it really is 


Fic. 2. Retrograde pyelogram in a case wrongly diag- Fic. 3. Pyelogram of early tumor of lower pole made in 


nosed as renal tumor. 


diagnosis of tumor, only to find that 
there was none. 


The patient, a woman of thirty-eight, com- 
plained of right-sided pain; a mass was felt 
in the right side. There had been no hematuria. 
An intravenous pyelogram showed no excretion 
on that side; a catheter passed only half way 
to the kidney, but sufficient iodide could be 
injected up the ureter to show a distorted pelvis 
with no filling of the lower calices. (Fig. 2.) 
One film apparently showed a rounded mass at 
the lower pole of the kidney. Upon palpation, 
a smooth tumor was felt in the right flank just 
inside the anterior superior spine. At operation 
the kidney was found to be normal; the pelvis 
was opened and the interior of the kidney 
palpated. Nephropexy was done; the pain was 
relieved and a pyelogram showed a normal 
pelvis. 


April, 1930. Diagnosis not made. 


from a kidney. I made this mistake last 
year. A man with prostatic obstruction 
and hematuria entered the hospital with 
retention, fever and hematuria. At cystos- 
copy a large prostate was found which 
bled rather freely. His right kidney was 
tender and somewhat enlarged. He was 
placed on catheter drainage but ran a 
temperature, failed rapidly and died. 
Autopsy showed a large, necrotic cancer 
of the right kidney. Intravenous pyelog- 
raphy should have been done; it might 
have directed our attention to the kidney 
even if it had not established the diagnosis. 
In prostatics, in whom ureteral cathe- 
terization may be difficult or impossible, 
intravenous pyelography is of great value 
in ruling out lesions of the upper urinary 
tract. 
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The fact that by the time these renal 
tumors are seen by the urologist, the 
condition has advanced so far that a mass 


Fic. 4. Intravenous pyelogram three years later of 
kidney shown in Figure 3. Diagnosis: renal tumor 
(lower pole) proved at operation. 


is present, leads us to wonder why the 
diagnosis was not made earlier. Eleven of 
my patients had been bleeding for over a 
year; half of them six months or more. I 
cannot blame the delay in every case on 
the patient or his doctor. In 2 instances I 
missed an opportunity to make an early 
diagnosis. 


One was that of a man of sixty-one who nine 
years previously had entered the Massachusetts 
General Hospital with a history of pain in the 
left side and hematuria for three days. There 
was an indefinite history of injury. A left 
pyelogram showed a small, narrow pelvis; 
the lower calices were unusually large and deep 
with the usual cupping. The upper calyx had 
lost all of its normal characteristics. The 
diagnosis lay between renal tumor and tuber- 
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culosis, and the patient was sent home to 
await the result of guinea-pig inoculation. 
He was lost track of, and did not report until 
nine years later. He said then that he had 
remained perfectly well for eight years, when 
he again passed blood. Pyelograms at this 
later entry were characteristic of tumor, and 
a left nephrectomy was done in April, 1933. 
He has been well since then. 

The other case was a woman of fifty-four 
who in April, 1930 complained of hematuria 
associated with the symptoms of acute cystitis. 
Neither kidney was palpable. When I cysto- 
scoped her I found the bladder normal; the 
bleeding had ceased. Bilateral pyelograms were 
done; the report read “the left kidney shows a 
slight deformity and a rounded area that 
crowds the catheter inwards toward the spine 
on the lower pole. It looks like a cyst.” (Fig. 
3.) The left pyelogram was repeated two 
months later and showed nochange. In January, 
1933 she again entered the hospital because of 
hematuria, with a palpable mass in the lower 
pole of the left kidney; intravenous pyelograms 
showed (Fig. 4) poor filling of the lowest calyx 
of the left kidney. The diagnosis of tumor was 
then made, but two and one half years had 
been lost. A transperitoneal nephrectomy was 
done, intestinal obstruction followed and the 
patient died. If I had explored the kidney two 
years earlier, I would have employed the 
lumbar approach and intestinal obstruction 
would not have occurred. 


The most treacherous cases are those 
in which we find no obvious cause for 
bleeding from the upper urinary tract. 
Should every such case be explored? I 
believe not, but I do believe that pyelo- 
grams should be repeated at least every 
six months for several years, whether 
bleeding has occurred or not. Debenham,’ 
in an interesting and valuable study of 
742 cases of hematuria, found 66 cases 
of hematuria the cause of which was not 
explained by the investigator. He was 
able to trace 49 of these; 4 proved to have 
calculi, 27 had remained well for an 
average period of three years, 6 com- 
plained of minor symptoms but had 
had no more hematuria, 8 had recurrent 
attacks of hematuria but did not give 
evidence of tumor in the rather short 
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period they were followed, and 4 died. 
The only case in which a major urinary 
condition developed was one of prostatic 
cancer. Bumpus (quoted by Debenham) 
reviewed 155 cases of essential hematuria 
five to twenty years after the diagnosis 
had been made at the Mayo Clinic; only 
6 of these reported the development of 
any definite renal disease. In 3 calculi 
developed and in 3 others nephrectomy 
was performed for reasons unknown. He 
concludes that “‘we may dismiss the idea 
that the hematuria was caused by early 
malignant growth or by any other serious 
disease in its incipiency.” 

In spite of these comforting assurances, 
I believe, as I said before, that pyelo- 
grams should be repeated in six months 
and again in one year after the initial 
investigation, unless adequate reason for 
hematuria has been found. If suspicious 
malformations are seen in the pyelogram, 
exploration of the kidney should be done. 


OPERATIVE TREATMENT 


The operability of renal tumors is 
frequently an open question. In the first 
place, the existence of metastases should 
be determined so far as may be possible. 
X-rays should be made of the skull, long 
bones, chest, lumbar spine and pelvis. 
The liver should be palpated for irregulari- 
ties and the abdomen for masses. The 
superficial glands, inguinal, axillary and 
cervical, should be examined. In one of 
our cases, the inguinal glands were in- 
volved. If no metastases are found, or if a 
solitary metastasis is demonstrated in a 
situation where it can be removed sur- 
gically or radiated with reasonable hope 
of success, one may consider removal of 
the kidney. Even if the mass appears 
fixed, I believe it is advisable to explore 
the kidney with a view to its removal. 
In view of the possibility of metastases, 
the abdominal approach is preferable. 
With the abdomen open, search should 
be made for metastases to the juxta- 
aortic lymph nodes, the liver, peritoneum 
or bowel. If none are found, the posterior 
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peritoneum over the tumor should be 
incised and the degree of fixity of the 
tumor estimated more accurately. If it 
seems that nephrectomy is possible, the 
next step, according to most writers, 
is to ligate the pedicle, thus preventing 
dissemination of tumor emboli through the 
renal vein. Personally, I have found the 
ligation of the pedicle at this stage to be 
often impossible, as the tumor overlies it. 
Frequently I have found it necessary to 
mobilize the kidney before I can secure 
the pedicle. The attempt should be made, 
however. 

With large renal tumors covered with a 
network of veins the size of lead pencils, 
the transperitoneal approach gives a better 
opportunity than does the lumbar ap- 
proach for controlling hemorrhage. The 
entire tumor lies before. the surgeon, who 
can clamp these veins at strategic points. 
With the lumbar approach, the largest 
veins seem to be on the side of the kidney 
farthest removed from the operator. It 
is desirable to remove the kidney as 
rapidly as possible, for careful hemostasis 
cannot be carried out and the less time 
allowed for venous ooze, the better for 
the patient. A donor should be at hand, 
ready for transfusion. 

After removal of the kidney, all the fatty 
capsule should be removed, leaving a 
renal fossa clear of fat and debris. | believe 
that the lumbar incision should be reserved 
for small tumors and those cases in which 
the diagnosis is uncertain. 

The incision for transperitoneal nephrec- 
tomy which I have employed most fre- 
quently in the 24 cases done by this route 
is known at the Massachusetts General 
Hospital as the “Cabot incision.” It 
consists of a midline incision from ensi- 
form to umbilicus. The peritoneal cavity 
is explored and the kidney palpated; if 
nephrectomy is decided upon, a transverse 
incision extending from the umbilicus at 
right angles to the first incision is carried 
outwards on the affected side as far as the 
tip of the twelth rib. Exposure of the 
kidney is aided by a sandbag or pillow 
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placed beneath the patient’s lower dorsal 
and upper lumbar spine. 

Various complications may arise during 
nephrectomy for tumor. The growth may 
extend through the renal vein into the 
vena cava. In 4 of the 40 cases in this 
series this was noted. Charles Mayo 
has reported several cases of this sort 
in which the tongue of growth has been 
removed from the vena cava with recovery 
of the patient. When such a condition is 
found to exist, the vena cava should be 
lightly compressed above and below the 
renal vein, the tumor mass removed and 
the incision in the vena cava, if such has 
been necessary, closed 
silk impregnated with vaseline. Accidental 
tears in the vena cava may be similarly 
treated, or may be clamped with right 
angle hemostats which are left on for 
from three to five days. 

Extension of the growth from the kidney 


to the ascending colon occurred in one of 


my cases. The colon was resected and 
removed with the kidney, but the patient 
died in two days of bronchopneumonia. 
In another case, the descending colon 
was involved in a left renal neoplasm; in 
removing the kidney the bowel was torn 
and sutured, but a fecal fistula persisted 
and the patient died six weeks later. 

Upon inspection of the kidney it will 
usually be possible to know whether the 
tumor is of the cortical or the pelvic type. 
If the latter, the ureter should be removed 
either at the same operation or later. Beer 


has described a technique for removal of 


the entire ureter and kidney intact. After 
the kidney has been freed and the pedicle 
divided through a lumbar incision, and 
the ureter freed as far as the iliac vessels, 
the pelvic portion of the ureter is freed 
extraperitoneally through an incision at 
the outer border of the lower right rectus 
muscle. Identification of the ureter is made 
easy by means of a heavy silk ligature 
tied about it and brought out through the 
lumbar incision; tension on the ligature 
helps to identify the ureter. The ureter is 
ligated and divided close to the bladder, 
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and after closure of the lower incision Its 
lower end is drawn out through the lumbar 
incision by means of the ligature. Opinions 
differ as to the desirability of resecting 
the segment of bladder into which the 
affected ureter opens, but the majority 
of writers favor its removal. In my own 
experience, all 5 patients with ureteral 
tumors developed growths either on the 
bladder wall at the ureteral meatus or 
within the intramural portion of the ureter; 
I believe therefore that the ureteral seg- 
ment of the bladder should be resected. 
It might be permissible to except those 
cases in which the ureter, after its removal 
down to the bladder wall, shows no evi- 
dence of extension of the growth down- 
wards. Unless the patient is in excellent 
condition, | believe it is wiser to remove 
the kidney and with it the ureter as far 
as the pelvic brim in one operation, and 
remove the lower segment of ureter and 
resect the bladder at a second operation. 
If the ureter is divided by cautery or radio 
knife and is thoroughly electrocoagulated 
above the ligature, there can be little risk 
of disseminating the tumor cells. 

In the 40 cases in this series, 3 were 
explored and the kidney not removed. 
In 32, more or less uncomplicated nephrec- 
tomies were done, 21 by the transperitoneal 
route, 11 by the lumbar approach. Re- 
section of the twelfth rib proved helpful 
in several of the lumbar nephrectomies. 


One patient, a man of seventy-four, had a 
right renal hypernephroma and a left pyo- 
nephrosis due to obstruction at the pelvic out- 
let. (Fig. 5.) Left nephrostomy was done; the 
infection cleared up and the function improved 
to such a point that right nephrectomy was 
done. That patient has now been in good health 
for over two vears. 


The cases with ureteral 
were more complicated. 


involvement 


E. B., a man of sixty seven, with a history 
of dysuria of six weeks’ duration and of hema- 
turia of three days, showed on cystoscopy a 
bulging of the right ureteric ridge. A catheter 
was held up just within the ureteral orifice. 
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Right nephroureterectomy and resection of 
the ureteral segment of the bladder was done 
in February, 1925; the kidney and ureter were 
normal except for a carcinoma in the intramural! 
portion of the ureter. Hematuria recurred; 
cystoscopy showed a small tumor on the ante- 
rior bladder wall. Cystotomy was done in 
July, 1925 and the tumor electrocoagulated. 
Other growths appeared; on September 26, 
1925 the left ureter was implanted in the sig- 
moid, and on October 14 the bladder was 
removed. For about ten months the patient 
was very well and able to play golf; then a 
recurrence developed in the pelvis and he died 
on November 6, 1926. 

Two patients had had nephrectomies before 
they came to me, one nine years before, one 
within a few weeks. Both showed ureteral 
tumors extruding from the ureteral orifices 
when I saw them. The ureters and adjacent 
bladder wall were removed. One died of recur- 
rence ten months later, the other three years 
later. 

Another case was one of extensive superficial 
growth invading the pelvis of a hydronephrotic 
kidney, the entire ureter and the adjacent 
bladder wall. The renal growth was papillary 
epidermoid carcinoma Grade 1, the bladder 
tumor was papillary carcinoma, Grade 11. 
The bladder tumor was removed, as was the 
kidney, but the lower ureter was so adherent 
that it could not be removed. Platinum radium 
needles were implanted, but accomplished 
nothing. The patient died four months after 
her nephrectomy. Incidently, this patient had 
been treated with vaccines for some six months 
before being cystoscoped, although she had 
persistent hematuria. Her doctor told her he 
wished to avoid cystoscopy if possible. 


In the 40 cases, there were 7 operative 
deaths, a mortality of 17!¢ per cent. Two 
patients died within a few days of shock, 
one of bronchopneumonia. One, in a 
surburban hospital, developed a distended 
stomach after operation, and a stomach 
tube was passed. Shortly after this, the 
patient vomited a large quantity of blood 
and expired before I reached the hospital. 
Autopsy showed in the gastric mucosa a 
fissure from which the bleeding had come. 
No metastases were found. One died 
twenty-five days after operation from 
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metastases in the chest; tracheal obstruc- 
tion occurred and tracheotomy was done. 
Another died of intestinal obstruction one 


4 
Fic. 5. Bilateral pyelogram of patient with tumor of 


upper pole of right kidney, and left pyonephrosis. 


month after operation; a loop of small 
bowel had been caught through an opening 
in the omentum, causing a partial obstruc- 
tion with which I temporized too long. 
The seventh, with a fecal fistula from 
involvement of the descending colon, died 
six weeks after operation. In three other 
cases the kidney was not removed; all died 
in less than four months after operation. 

Of the 30 remaining cases, the 4 with 
ureteral growths all died of recurrence. 
Twenty-six remain; of these 2 died of heart 
disease one and two years after operation. 
Fourteen died of recurrence, so far as can 
be learned, having lived for periods varying 
from one month to eight years; the average 
length of life was just under two years. 
Ten patients are living and apparently 
well; one year, 2; one and one-half years, 
2; two years, one; three years, one; five 
years, one; eight and one-half years, one; 
ten years, 2—a survival of 25 per cent, 
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some of whom may develop metastases 
later. 

The types of neoplasm do not vary 
enough between the group that lived and 
the group that died to be of any great 
significance. Of those that survived oper- 
ation, the percentages dying of recurrence 
were as follows: 


Per Cent 
Fibrosarcoma.... 
Hypernephroma.. . 
Adenocarcinoma............ 77 
Carcinoma of the pelvis and ureter... 80 


On the basis of this small series, the 
hypernephromata offer the best prognosis 
of any of the malignant renal tumors, but 
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I believe this conclusion is not generally 
applicable. Neither is the duration of 
symptoms of much help in prognosis. Two 
of our surviving cases gave a history of 
hematuria nine years before coming to 
operation; a history covering so long a 
period suggests that the tumor is of slow 
growth. Some of the most malignant tumors 
gave the shortest histories. It is significant 
that except for one case every tumor in 
this series was well advanced, a number in 
fact being inoperable, by the time diagnosis 
was made. Our only hope of improving 
our results in the surgery of renal tumors 
lies in the early investigation of every 
case of hematuria, and the exploration of 
kidneys suspected of harboring a neoplasm. 
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HIS paper deals with the outstanding 

symptoms which have been encoun- 

tered in 50 consecutive cases of pelvic 
endometriosis that have been proved 
pathologically. This condition presents 
symptoms that are as varied as the extent 
and situation of the lesion, and it is our 
purpose to point out in the clinical history 
certain principal facts which it is hoped 
may be of assistance in diagnosing this 
puzzling condition. There will be no discus- 
sion of its etiology or the frequency of its 
occurrence. 

The symptomatology of endometriosis 
has been the subject of papers by Donald, 
Keene and Kimbrough, King, and Smith. 
The tendency of these writers has been to 
base their exposition upon a statistical 
study, which usually has involved one 
hundred or more cases. Kleine wrote an 
interesting report of cases which were 
diagnosed chronic appendicitis, inguinal 


hernia, and carcinoma of the vagina, all of 


which, at operation, were proved to be 
endometriosis. In reporting the present 
series of 50 cases of endometriosis, emphasis 
will be placed upon studies of cases, in an 
attempt to determine the salient questions 
to be asked of patients in cases in which 
endometriosis may be suspected. 

Pain is the outstanding symptom of 
endometriosis. Pain may be analyzed ac- 
cording to the time of its occurrence, 
particularly as it relates to the menstrual 
flow; and according to its situation in the 
body, whether in the pelvis, the abdomen, 
or the back. Some of the symptoms con- 
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sidered in this paper might more properly 
be termed “distress” than “pain.” 


TIME OF OCCURRENCE OF PAIN 


Accompanying Menstruation. The most 
common and typical time for the pain of 
endometriosis to occur is at the time of the 
menstrual period; the pain usually begins 
from a few hours to a day before the flow 
is established and continues during the 
flow. In g of our cases there was severe 
pain on both sides of the lower part of the 
abdomen during menstruation; this was 
accompanied by a heavy sensation of bear- 
ing down in the pelvis. This pain began a 
day before the menstrual flow and con- 
tinued through the first two or three days 
of the flow. Usually, it was so severe as to 
confine the patient to bed. Often, the flow 
was increased in amount. An important 
point is that the dysmenorrhea in these 
cases had not existed since puberty but 
was acquired later. Its average ee 
was three years, in some cases one year, 
some cases ten years. At operation the cause 
was discovered to be (1) adenomyomas, 
which involved the corpus of the uterus or 
the uterosacral ligaments, or (2) endo- 
metrial implants on the surface of the 
broad ligament. The value of recognizing 
the true nature of this pain is apparent 
from the record of one woman who had 
had four previous unsuccessful operations 
for relief of this pain, a dilatation and 
curettage, an appendectomy, a uterine 
suspension, and a laparotomy for freeing 
of adhesions. 
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Before Menstruation. Pain may begin 
before menstruation and subside when the 
flow is well established. Having obtained 
evidence that the pain of endometriosis 
sometimes occurs at the time of the 
menstrual period, we find that 6 patients 
of our series said that their pain began 
some days before menstruation and con- 
tinued until the flow was well established. 
The onset of the pain varied from three to 
seven days before menstruation. In one 
case, this pain in the lower part of the 
abdomen was said to be as severe as labor 
pains; in this case, also, the dysmenorrhea 
was acquired late in menstrual life. Adeno- 
myomas of the body of the uterus were 
discovered to be the cause of this distress. 
Specific questioning is sometimes necessary 
to elicit the fact that the pain may begin 
in the week preceding the menstrual flow; 
patients do not always volunteer this 
information. A hint of further variability 
in the symptomatology of this condition 
is apparent from the statement of some of 
these patients that this pain is also present 
at other times. 

After Menstruation. Pain may begin a 
day or two after the menstrual flow ceases 
and may continue as long as a_ week. 
Four patients reported that their most 
severe pain had occurred after the men- 
strual flow had stopped. It had begun one 
to three, or even five, days after the 
menstrual period and usually had lasted a 
week. In one case it had been accompanied 
by severe nausea and vomiting. An adeno- 
myoma of the rectovaginal septum may 
bleed through the rectum following the 
menstrual period. These cases are particu- 
larly elusive, for if the postmenstrual 
relationship of this pain is not recognized, 
its relation to endometriosis may pass 
unnoticed. 

Constant Pain or Distress. Constant 
pain or distress, which is featured by 
exacerbations at the time of, before, or 
after menstruation, Is sometimes encount- 
ered. In these cases questioning will 
usually elicit the information that the 
onset of the distress was related to the 
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menstrual period and that, later on, the 
pain became more constant, lasting through 
the course of the whole menstrual cycle. 


SITUATION OF THE PAIN OR DISTRESS 


Of special interest is the group of cases 
in which the pain and other symptoms 
were of such a nature as to simulate 
pathologic conditions other than endo- 
metriosis. These cases will be described in 
more detail, according to the area in which 
the pain was situated. 

Pain in the Right Lower Quadrant of the 
Abdomen. Eight patients complained of 
pain in the right lower quadrant of the 
abdomen. They constitute a noteworthy 
group because of the danger of erroneously 
attributing this pain to one of the numerous 
other causes of pain in this area. 


Caset. A married woman, aged forty-three 
years, gave a history of a continued dull ache, 
which had been present in the right lower 
quadrant of the abdomen for two years, and 
which had extended to the right groin and to 
the anterolateral surface of the right thigh. 
She had no children. Walking or exercise 
aggravated this pain. She was unable to lie on 
the right side without having discomfort. 
Sharp exacerbations of this pain had occurred 
two to three days before her menstrual period; 
the pain had subsided during the flow, and had 
become severe again for the two days following 
cessation of the flow. 

Roentgenograms of the lumbosacral verte- 
brae did not disclose any abnormality. At 
operation, Sampson cysts were found on both 
ovaries. This case illustrates also the obser- 
vation that it is not uncommon for exercise to 
aggravate the pain of endometriosis. 

Case ul. A milder type of distress was 
reported by a single woman, aged forty-two 
vears, who had not had any discomfort previous 
to a year ago when she had had a sharp steady 
pain in the right lower quadrant of the abdo- 
men, which had lasted for a half hour. Since 
then she occasionally had noted slight “‘jabs”’ 
of pain in the same area, especially when she 
rode in an automobile. The pain was sharpest 
four to five days after the end of the menstrual 
period. During the past two months the aching 
discomfort in the right lower quadrant of the 
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abdomen had become constant and had been 
accompanied by tenderness. 

At operation, small Sampson cysts were 
found in the right ovary which was deeply 
adherent in the culdesac of Douglas. There were 
multiple adenomyomas and fibromyomas of 
the uterus, and endometriosis of the peri- 
toneum. The slight pain in this case was out of 
proportion to the extensive pathologic findings. 
This seems to be of common occurrence in 
cases of endometriosis, in which the amount 
of pain depends on the position and effect of 
the lesion rather than on its size. 


The following case presented unusual 
symptoms. 


CaseE ul. An unmarried woman, aged 
twenty-six years, came to the clinic because of 
constant dull discomfort which had _ been 
present in the right lower quadrant of the 
abdomen for six years. She had had periodic 
attacks of excruciating pain; these attacks had 
been accompanied by nausea and vomiting 
which had lasted for twenty-four hours. When 
such an attack had preceded a menstrual period 
by two days, there had been only mild dis- 
comfort with the period. If no attack had pre- 
ceded the menstrual period, the menses some- 
times had been accompanied by severe pain in 
the right lower quadrant of the abdomen. At 
times, when there had been only mild dis- 
comfort during the menstrual period, a pros- 
trating attack, similar to those which have just 
been described, had occurred after the men- 
strual flow had ceased. 

The only pathologic change that was dis- 
covered was an adenomyoma, which was 
situated immediately below the junction of the 
round ligament and the uterus on the right 
side. The adenomyoma was excised. Three 
months later the patient reported that she had 
recovered completely. 


Space does not permit the inclusion of 
the histories of 5 other patients who had 
chronic pain in the right lower quadrant 
of the abdomen. In 5 of the 8 cases in 
which there was pain in this area, the pain 
extended to the sacral area and down over 
the right thigh. Roentgenograms of the 
spine and pelvis did not reveal pathologic 
changes in the bones in any of these cases. 

Pain in the Left Lower Quadrant of the 
ibdomen. The histories of 2 patients who 
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complained of pain in the left lower 
quadrant of the abdomen are of especial 
interest. 


Case tv. A married woman, aged forty- 
four years, who had had two children, gave a 
history of cramps, which had been present in 
the left lower abdominal quadrant for ten 
years, and which had been accompanied by a 
continuous burning sensation in that area. It 
had been impossible for the patient to lie on her 
left side. The pain had become very severe two 
days before her menstrual periods, though it 
had been present as continuous dull cramps for 
weeks at a time. Diathermy treatment for this 
condition had made the pain very much worse. 

At operation, a Sampson cyst of the left 
ovary was found; this was attached to a uterine 
adenomyoma, which was situated just internal 
to the left uterosacral ligament. Multiple 
endometrial implants were discovered under 
both broad ligaments. Eight’ months later the 
patient reported that she had no further 
distress. 

CaseEv. A woman, aged thirty-seven years, 
complained of distress, which had been present 
in the left lower abdominal quadrant for nine- 
teen years. Twelve years before, she had con- 
sulted a physician because of constant pain in 
the left lower quadrant of the abdomen. This 
pain had extended to the left groin and had 
been aggravated during the menstrual period 
and after the cessation of flow. She also had had 
severe dysmenorrhea. An appendectomy had 
been done, but the patient had continued to 
have the constant pain, which had extended 
into the left upper abdominal quadrant, and 
which had been associated with tenderness and 
inability to lie on her left side. This pain had 
been made worse by exertion. From time to 
time, it had been punctuated with attacks of 
nausea, vomiting, and diarrhea. 

A year ago, when the patient entered the 
clinic, pelvic examination revealed a uterus 
that was retroverted, somewhat enlarged, and 
fixed in the culdesac of Douglas; efforts to 
elevate the uterus caused local pain. On account 
of the unusual location of the pain in the left 
upper quadrant of the abdomen, a number of 
investigations were made; these included 
roentgenograms of the stomach, gall bladder, 
small intestine, colon, urinary tract, spine, and 
chest, all of which failed to reveal any path- 
ologic changes. No evidence of organic trouble 
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was discovered in the nervous system. Because 
of the apparent lack of sufficient pathologic 
change to account for such extensive discom- 
fort, temporizing measures were advised and an 
anterior pituitary-like hormone was adminis- 
tered in an attempt to relieve the dysmenorrhea. 

The patient returned a year later and said 
that the hormone had allayed the dysmenorrhea 
and had lessened the amount of menstrual 
flow. The pain in the left upper abdominal 
quadrant had tended to become more severe 
and an attack of acute abdominal distress had 
occurred two weeks previously. Questioning 
revealed two salient symptoms which suggested 
the diagnosis of endometriosis: first, the spells 
of nausea and vomiting had appeared regularly 
four to five days after menstruation; and 
second, at this time, she had loose stools, the 
passage of which was accompanied by much 
straining, which sometimes lasted for an hour 
and a half at a time. Operation revealed endo- 
metriosis of the left broad ligament, which 
pulled the sigmoid flexure over to the round 
ligament, and adenomyomas and fibromyomas 
of the uterus. As the uterus was elevated, the 
uterosacral ligaments cracked and bled. The 
pain and discomfort were completely relieved 
by the operation. 


Four other patients in this series pre- 
sented themselves with pain, often of 
long standing, in the left lower quadrant 
of the abdomen; these were relieved by 
removal of adenomyomas or endometrial 
implants. In direct contrast to pelvic 
inflammatory disease, it appears that 
endometriosis is made worse by the appli- 
cation of any form of heat. 

Pain over the Sacrum. The following 
history of a case reveals a clinical example 
of this symptom. 


Case vi. A married woman, aged thirty-six 
years, who had had four children, complained 
of pain over the sacrum and high up in the 
rectum. She said that the condition had been 
diagnosed previously as coccydinia. Question- 
ing revealed that this pain had been very severe 
the day preceding her menstrual period and 
that the dysmenorrhea had appeared four years 
previously. 

A tender mass was palpated in the culdesac 
of Douglas and operation revealed a granu- 
lating mass at the junction of the left utero- 
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sacral ligament and the uterus. The mass was 
excised and proved to be an adenomyoma. 
Three months later a letter from this patient 
stated that she had been entirely relieved of her 
pain. 


Endometriosis in the culdesac of Douglas 
caused pain over the sacrum in 6 other 
cases. Among these cases there were 
adenomyomas of the uterosacral ligaments; 
adenomyomas in a_ retroverted uterus, 
which bound the uterus down into the 
culdesac; adenomyomas of the rectovaginal 
septum; and finally, Sampson cysts in an 
ovary which had prolapsed into the culde- 
sac. The uterosacral ligaments may be so 
involved with endometriosis as to be very 
stiff and unyielding; they may crack and 
bleed when manipulated. Jayle and Jayle 
have noted the marked sensitivity of the 
uterosacral ligaments during operations 
under general anesthesia. By manipulating 
the ligaments, they have caused the 
patient to take repeated deep inspirations 
and even to cry out. To this cry they have 
appropriately given the name, “cri de 
Douglas.”” Endometriosis, which involved 
the uterosacral ligaments, seemingly causes 
more pain than that which involves other 
structures. 

Rectal Distress. This occurs in cases of 
adenomyoma of the rectovaginal septum 
and in cases in which the heterotopic 
endometrium involves the sigmoid flexure. 
In addition, endometriosis and fixation of 
the pelvic organs in the culdesac of Douglas 
causes rectal distress as in the following 
case. 


Cas—E vu. A woman, aged thirty-seven 
years, who was married and had two children, 
complained only of dull aching discomfort in 
the rectum. This distress had become much 
worse just before the menstrual period. At 
other times it had been aggravated by consti- 
pation, and catharsis had afforded some relief. 

An enlarged, retroverted uterus was dis- 
covered at examination and there was a tender 
mass in the culdesac of Douglas. At operation, 
the uterus was found to contain two adeno- 
myomas and two fibromyomas; there was also 
a Sampson cyst of the left ovary. 
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It is useful to bear in mind these rectal 
symptoms because of the assistance they 
may give in interpreting instances of pelvic 
pain in cases in which the physical findings 
are not conclusive. 

Distress Localized .n Structures Asso- 
ciated with Urination or Defecation. This 
may be the chief complaint in cases of 
pelvic endometriosis. In 2 cases there 
was a history of dysuria at the time of the 
menses and in 2 other cases there were 
spells of diarrhea at the menstrual periods. 
In one instance, endometriosis of the 
peritoneal coat of the bladder was found 
in addition to other pathologic changes; 
in another instance, endometriosis had 
extended to involve the sigmoid flexure. 


ENDOMETRIOSIS WITHOUT PAIN 


While pain has been discussed as the 
salient symptom of endometriosis, it must 
be recognized that in some cases the 
condition does not produce painful symp- 
toms. Five patients of this series had no 
pelvic symptoms but presented themselves 
for examination because of insomnia, 
sterility, and so forth. Examination re- 
vealed large tumors of the uterus and 
operation was advised. The pathologist 
reported the presence of both adenomyo- 
mas and fibromyomas in the _ uterus. 
Menorrhagia was the only symptom refer- 
able to the pelvis, aside from the presence 
of tumors, in g cases in which the uteri 
were found to be enlarged and to contain 
adenomyomas and fibromyomas at the 
time of the operations. 

Endometrial Implants in the Rectovaginal 
Septum. The implantation and growth of 
endometrial heterotopic cells in the recto- 
vaginal septum is commonly known as 
adenomyoma. Because of the accessibility 
of this area to inspection and palpation the 
growth is usually easily recognized. There 
were seven cases in this series. 


Case vi. A married woman, aged forty- 
seven years, who had had two children, had 
noted pain, which was of a heavy, bearing- 
down type, and which was accompanied by a 
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sense of fullness between the vagina and rectum 
which lasted for a week following each period. 
She had suffered from a straining sensation in 
the rectum, which had required her to remain 
at stool for some time without any resulting 
bowel movement. These symptoms had been 
present for a year. 

Pelvic examination revealed a hard, firm 
tumor, high in the rectovaginal septum, and 
proctoscopic examination disclosed a hard mass 
involving the rectal mucosa, 8 cm. above the 
anus. A specimen, which was removed from this 
mass, proved to be an adenomyoma. 


The other patients gave a history of 
sacral pain; rectal distress; suprapubic or 
low abdominal pain, which occurred before 
or during the menstrual period. One 
patient had bleeding from the rectum dur- 
ing the first two or three days following 
the menstrual period. Another patient 
had no symptoms whatever, but upon 
routine rectal examination, a large adeno- 
myoma was discovered in the rectovaginal 
septum. 


PHYSICAL FINDINGS 


In reporting these cases of pelvic endo- 
metriosis, physical examination has not 
been stressed because in a majority of 
instances there are no typical findings. 
Study of the history of these cases indicates 
that much reliance in the diagnosis of 
endometriosis can be placed upon a care- 
fully taken history in which stress is 
laid on the accurate questioning of the 
patient to develop the character of the 
pain and its true relationship to the 
menstrual cycle. However, adenomyomas 
of the rectovaginal septum can usually be 
diagnosed by inspection and palpation, 
and bimanual pelvic examination may 
reveal certain changes which _indi- 
cate the presence of adenomyoma or 
endometriosis. 

Endometrial implants on the pelvic 
peritoneum tend to cause adhesions, which 
often result in a relative immobility of 
the pelvic organs. The uterus may be 
somewhat retrocessed or retroverted as a 
result of thickened and contracted utero- 
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sacral ligaments on which nodules some- 
times may be palpated. Pain is caused by 
attempts to change the position of the 
uterus, which, when retroverted or turned 
to either side, is usually fixed and tender. 
When the uterus is involved with adeno- 
myomas or endometrial implants, the 
tenderness of the body may be out of all 
proportion to its size. Cystic enlargement 
of the ovaries, when fixed and tender, 
and in the absence of other evidence of 
pelvic inflammatory disease, is strongly 
suggestive of endometriosis. Tender fixed 
nodules, which are situated high on the 
peritoneum overlying the rectum, can be 
palpated sometimes by rectal examination. 
Endometrial implants may involve the 
walls of the bladder, large intestine, and 
ileum; they may also involve the umbilicus, 
groins and labia majora. 


COMMENT 


The study of endometriosis is an absorb- 
ing one. There is much to be learned about 
its origin, dissemination, pathologic phy- 
siology, and symptomatology. It is impos- 
sible to predict exactly what symptoms a 
patient may have or when she will have 
them. There is a wide range of variability 
of symptoms between cases in which there 
are extensive endometrial implants and 
large adenomyomas without symptoms, 
and cases in which there are small endo- 
metrial implants which cause almost com- 
plete disability. Some patients have pain 
within a week before the menstrual period 
and others have pain a week after it. Three 
years previous to examination, one of our 
patients had severe dysmenorrhea which 
lasted for only seven months. Thereafter, 
she was free from symptoms until three 
months before she came to the clinic. 
These observations will not be explained 
until our knowledge of the hormonal 
control of menstruation extends beyond its 
present bounds. 

It seems reasonable from both the 
experimental and clinical standpoints to 
infer that the follicular hormone provides a 
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stimulus to growth of these heterotopic 


implants. Cozzi has produced “rank 
growth” of transplanted endometrium in 


rabbits by injection of this hormone. From 
the clinical standpoint, the fact that 23 of 
our 50 cases had passed the age of forty 
years tempts one toward speculation. 
Perhaps these women have had endome- 
trial implants for some time and only 
recently have had them sufficiently acti- 
vated to cause pain in the pre-menopausal 
period. Perhaps this activation is the result 
of one or more hormones from the anterior 
pituitary body, which are secreted in 
excess to stimulate the failing ovaries. 
It is in this same period that menorrhagia 
is SO common. 

However, the variability of endometrio- 
sis is difficult to explain. Kirchner reports 
the case of a woman, aged sixty-seven 
years, who had long passed the menopause; 
one might suspect a_ granulosa-celled 
Ovarian tumor in this case. Is there an 
explanation for the fact that women who 
menstruate normally and freely may have 
endometrial implants within their bodies 
and have no symptoms? 

The observation that some of the 
patients in this series, because of increased 
pain, could not stand diathermy or the 
application of heat to the vagina, may be of 
definite diagnostic value. It is conceivable 
that the application of heat, perhaps in the 
form of vaginal heat, may aid in distin- 
guishing chronic pelvic inflammatory dis- 
ease from endometriosis. The former condi- 
tion should react favorably, the latter 
unfavorably, to the treatment. Green- 
Armytage and Datta suggested the injec- 
tion of milk intramuscularly and say that 
a rise of 2° to 3°F. in the temperature occurs 
in pelvic inflammatory disease but not in 
endometriosis. 

Seitz called attention to a very important 
fact, that is, that the symptoms of endo- 
metriosis tend to get worse and to be 
prolonged each month that they are allowed 
to continue. Green-Armytage and Datta 
made the same observation. This point is 
an aid in making the diagnosis. 


New Series Voit. XXX, No. 1 


Broders has made the interesting observa- 
tion that whenever he examines a uterus, 
which has been removed, and finds cystic 
cervicitis he looks for an adenomyoma in 
the fundus. While we were not sure of the 
presence or absence of cysts in the cervix 
in the cases of our series in which a total 
abdominal hysterectomy was not done, 
we did find a cystic condition of the cervix 
present in 22, or 44 per cent, of the cases. 


SUMMARY 


Study of the histories of these 50 cases of 


endometriosis demonstrates certain points 
which occur with sufficient frequency to 
deserve emphasis. Dysmenorrhea of the 
acquired type, which affects a woman 
more than thirty years of age, is suggestive 
of endometriosis. Pain, which occurs in 
relation to previously normal menstrual 
periods, whether before, during, or after 
the period, is significant of endometriosis, 
although in the presence of this condition 


Mussey & Butsch 


E ndometriosis American Journal of Surgery 14 


pain may occur at other times. The pain 
may be intermittent at first but tends to 
assume a more constant character and to 
become progressively worse with succes- 
sive menstrual periods; it may be increased 
by physical activity. Pain on defecation 
or rectal straining, which ts related to the 
menstrual period, and diarrhea or rectal 
bleeding, which occurs only at the men- 
strual period, are of distinct significance. 
Attacks of nausea and vomiting, which are 
related to the menstrual period, and which 
are accompanied by localized pain, may 
indicate the presence of endometriosis. 

The clinical diagnosis of pelvic endo- 
metriosis rests largely on the history and 
physical findings. The latter may be 
definitely diagnostic, as when the growth 
is found in the rectovaginal septum, but 
the diagnosis is often elusive and it is 
evident that a carefully developed clinical 
history is of distinct value in the recogni- 
tion of this condition. 
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F deaths that must be subjected 
() to official scrutiny, by the coroner 

or medical examiner, the largest 
group consists of deaths of persons who 
were not attended by a physician at the 
time of or immediately preceding death. 
In an earlier study! it was found that from 
49 to 59 per cent of all deaths requiring 
investigation by the coroner or medical 
examiner in five populous jurisdictions 
fell into this category. 


PULMONARY EMBOLISM AND CORONARY 
OCCLUSION 


The most dramatically sudden, often 
instantaneously fatal deaths are due to 
pulmonary embolism or coronary occlusion. 
Pulmonary embolism may lead to sudden 
death in those in whom there has been 
previously recognized some condition that 
gives a clue to the fatal outcome. This 
antecedent condition may be the puerperal 
state or a recognizable thrombosis of the 
veins of the lower extremities or a surgical 
operation. But it is not unusual for fatal 
pulmonary embolism to result from a 
venous thrombus that has not been rec- 
ognized. Instances of this kind are the 

! Schultz, O. T. Possibilities and need for develop- 
ment of legal medicine in the United States. Bull. 
No. 87. National Research Council, Wash., 1932. 
Present status and future development of legal medi- 
cine in the United States. Arch. Pathol., 15: 542 (April 
1933. 


following: strong, healthy man was 
progressing normally in the convalescence 
from a fractured tibia. There was no 
edema of the limb or anything else to lead 
to a suspicion of thrombosis. At the end 
of some weeks he was allowed up for the 
first time and toppled over dead. Necropsy 
revealed a large thrombotic embolus that 
had occluded the pulmonic trunk and its 
main branches. In the previously fractured 
extremity and extending from the leg 
to the inferior cava was a thrombus from 
which a piece had broken off to cause the 
fatal embolism. A similar but more unusual 
case was one of a man who suffered a 
simple non-comminuted fracture of the 
clavicle. In due time he was permitted to 
return to his work. While at his labors 
during the first day of his return to work 
he died instantaneously. In the pulmonary 
artery was an embolus that had come 
from the subclavian vein. 

The individual who dies suddenly of 
coronary occlusion may have had clinical 
symptoms of such a character that his 
death may not have been entirely unex- 
pected by family, friends, physician, or 
even himself. Although death may have 
come suddenly and without previous im- 
mediate warning, knowledge of the preced- 
ing clinical history would enable the 
intelligent clinician to implicate the heart 
with a considerable degree of assurance. 


* From the pathological laboratory of St. Francis Hospital, Evanston, III. 
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Frequently, however, insofar as_ those 
present at the time of the fatality know, 
there has been nothing to indicate coronary 
artery disease. Death may occur during 
the course of an after-dinner speech. If 
the death receives notice in the lay press 
the usual newspaper diagnosis is acute 
indigestion. 


CEREBRAL HEMORRHAGE AND THROMBOSIS 


The onset of hemorrhage into the brain 
from the rupture of an arteriosclerotic 
vessel may be sudden, hence the names 
“apoplexy” and “stroke” for this process. 
Death is rarely instantaneous. If it occurs 
during the night the terminal manifesta- 
tions may have escaped detection and 
necropsy is necessary to determine the 
cause of death. Usually the fatal termina- 
tion is a matter of hours. Since the most 
frequent localization of cerebral hemor- 
rhage leads to motor or speech symptoms, 
antemortem observation generally leads 
to an accurate probable clinical diagnosis. 
Thrombosis of a large cerebral artery may 
have a similar relatively protracted course 
before death puts an end to the picture. 
This is not the place for a recapitulation 
of the differential clinical signs of cerebral 
hemorrhage and thrombosis. 

Other forms of non-traumatic intra- 
cranial hemorrhage, such as intraventricu- 
lar hemorrhage or hemorrhage due to 
rupture of a cerebral aneurysm, are more 
unusual. The clinician is as a rule satisfied 
with a diagnosis of cerebral hemorrhage in 
such cases. Careful evaluation of past 
symptoms and of antemortem neurologic 
findings should lead to a more accurate 
diagnosis than is usually the case. 

Perhaps the most infrequent condition 
to which the blanket term cerebral hemor- 
rhage is attached is that in which death 
is due to hemorrhage into a previously 
symptomless brain tumor. It is a group of 
such cases that it is the purpose of this 
communication to present. Before doing 
so a brief discussion of the relative fre- 
quency of the more common forms of 
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non-violent sudden death may be of 
interest. 

The subject of non-violent sudden death 
has been subjected to review and critical 
analysis by Hamman.? He tabulated 853 
cases of sudden death included in reports 
by Bedford, Sheldon, Diirck, Smith, Jaffé, 
and Koppisch (references in Hamman’s 
article). After exclusion of cases that 
obviously did not belong to the category 
under consideration, some 700 were left. 
The percentage distribution of the various 
causes of death was found to be as follows: 


Per 

Cent 
Disease of coronary arteries (including 
coronary occlusion due to syphilitic 


40 
Aneurysm of aorta...... 12 
Valvular heart disease...... . 
Myocardial disease.......... 8 
Cerebral hemorrhage............ 8 
Pulmonary embolism. . 5 
Pulmonary hemorrhage. 5 
All other causes.......... 10 


From his study of the available mate- 
rial Hamman reached the following con- 
clusions: 


Ninety-one per cent of sudden deaths from 
natural causes are due to disease of the cardio- 
vascular system, i.e., heart failure, hemorrhage 
and arterial embolism and thrombosis. 

Sixty-five per cent of all cases are due to 
sudden heart failure; 21 per cent to hemor- 
rhage; 5 per cent to arterial embolism and 
thrombosis. 

Of the deaths from sudden heart failure 
65 per cent are due to disease of the coronary 
arteries (including coronary occlusion with 
syphilitic aortitis); 21 per cent occur with 
valvular heart disease; 10 per cent with 
myocardial disease; 3 per cent with cardiac 
hypertrophy. 

Syphilis of the aorta is a conspicuously 
frequent cause of sudden death. It occurs 
in about 20 per cent of all cases due to natural 
causes. 


2 Hamman, L. Sudden death. Bull. Jobns Hopkins 
Hosp., $5: 387 (Dec.) 1934. 
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Death due to hemorrhage into a brain 
tumor would fall into the group of deaths 
due to “all other causes” of Hamman’s 
tabulation. The 28 cases analyzed by 
Smith*® include one of “brain tumor, 
hemorrhage into tumor.” This is the only 
instance of its kind in the material re- 
viewed by Hamman. It might be presumed 
that other instances would be found in 
the statistical reports of the three impor- 
tant medical examiner offices of the United 
States. Diseases of the nervous system 
constitute the third largest group of 
deaths listed as due to natural causes by 
the chief medical examiner of New York 
City. I have found no instances of death 
due to hemorrhage into a brain tumor in 
the annual reports of that office. 

Three cases in which hemorrhage into a 
previously unrecognized glioblastoma of 
the brain was the immediate cause of death 
are presented herewith. 


Case 1. This patient was admitted to the 
Michael Reese Hospital, Chicago on January 
8, 1922. The necropsy was done by me during 
my service in that institution. I am indebted 
to Dr. Otto Saphir, pathologist of the Michael 
Reese Hospital, for a copy of the record of the 
case. The patient was an unmarried white 
woman thirty-one years old. Late in the 
afternoon of the day preceding her admission 
to the hospital, while driving her automobile, 
she had a sudden, severe attack of pain in 
the head and had difficulty in controlling her 
car but managed to reach home. Shortly 
thereafter she became unconscious and was 
rushed to the hospital. She was cyanotic and 
comatose and died within a few minutes after 
reaching the hospital. From relatives it was 
learned that they had considered her mental 
state confused at times during the week before 
her death. 

The patient’s earlier history is important. 
In October and November of the year preced- 
ing her final admission she had been a patient 
in the hospital for twenty-one days. At this 
time she complained of recurrent attacks of 
pain in the right lower abdominal quadrant, 
pain in the right thigh, and pain, nausea and 


3 Smith, H. L. Causes of sudden death; an analysis 
of twenty-eight cases. Journal-Lancet, 52: 374, 1932. 
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diarrhea after eating. These attacks came on 
at intervals of two or three months and lasted 
two days to a week. She had had frequent 
headaches, during which a thin, watery 
discharge escaped from the nose. She had been 
very obese since childhood. Menstruation 
had always been very painful and cramplike. 
Laboratory studies yielded no positive or 
suggestive results. Brain tumor was suspected, 
but the neurologic findings and ocular examina- 
tion were negative and the patient was dis- 
charged with a diagnosis of neurosis. In the 
interval of two months between the two hospi- 
tal admissions there was no information to 
indicate that there had been any significant 
change in her condition. 

The essential findings, insofar as they relate 
to the theme of hemorrhage into brain tumors, 
are presented in the protocol as follows: 
“After removal the brain is symmetrical, 
but the anterior pole of each frontal lobe feels 
softer than normal, the right more so than the 
left. Upon longitudinal incision of each cerebral 
hemisphere there is exposed in the anterior 
portion of each frontal lobe a rounded mass of 
tissue which is pale, soft and rather translucent. 
On the right side this tissue is intensely 
hemorrhagic, soft and friable. That of the left 
side contains scattered hemorrhages. In each 
frontal lobe the tumor is completely covered 
by brain tissue; at the anterior pole the 
covering is very thin. After hardening and 
further sectioning the two tumor masses are 
found to be continuous in the midline by tumor 
tissue that involves the genu of the corpus 
callosum. The tumor tissue separates easily 
from the surrounding brain tissue. The mass 
in the right frontal lobe is about 5 cm. in 
diameter, that of the left frontal lobe 4 cm.” 

Microscopic examination revealed the tumor 
tissue to be highly vascular and composed of 
glia cells with branching processes. Mitoses 
were numerous, but there did not appear to 
be any active invasion of the surrounding 
brain substance at the periphery of the tumor. 

Although they have no direct bearing upon 
the subject matter of this article, there were a 
number of findings that probably had a bear- 
ing upon the patient’s condition as observed 
during her earlier admission to the hospital. 
The body at the time of death was very obese. 
The breasts, however, were relatively small. 
The small, slender hands and feet were com- 
mented upon in the necropsy protocol. The 
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legs were covered by a heavy growth of coarse, 
dark hair. The pubic escutcheon was of the 
male type. 

The anteroposterior diameter of the sella 
turcica was increased. The hypophysis meas- 
ured 1.4 by 1.4 by 0.8 cm. The bony floor of 
the pituitary fossa was defective in an area 
3 mm. in diameter. This opening communicated 
with an enlarged air cell in the body of the 
sphenoid. The cell measured 4 cm. in length 
by 2 cm. in width, was lined by smooth, pale 
membrane, and contained clear mucoid liquid. 
At the anterior upper margin of the sphenoid 
cell or sinus was a small opening through 
which a fine probe could be passed into the 
nose. It is possible that the clear liquid that 
was discharged from the nose during the at- 
tacks of severe headache may have come from 
the enlarged sphenoid sinus. The moderate 
enlargement of the hypophysis was due to 
two small circumscribed adenomas of the 
anterior lobe. The larger of these was com- 
posed of eosinophilous cells, the smaller of 
chromophobe cells. Each ovary contained 
numerous cystic and atretic follicles and no 
corpora lutea. 

Case 11. The patient was an unmarried 
white woman aged twenty-one years. She was 
an athletic girl and a week before her admission 
to St. Francis Hospital had spent the afternoon 
swimming. She returned home complaining 
of headache, prostration, and aching pains 
in the body and extremities. Under antipyretics 
the pains and temperature subsided but the 
headache persisted. Examination of the nose 
and accessory sinuses by a consultant five 
days before admission to the hospital revealed 
no pathology. The headache became progres- 
sively worse and on the day before admission 
the patient became very restless. She was 
admitted to the hospital in a comatose state, 
with a temperature of 101.6°F. and a leucocyte 
count of 11,100. The spinal fluid contained 
255 cells; cultures remained sterile. 

The patient was unconscious when examined 
in the hospital. The right pupil was dilated 
and fixed; the left reacted sluggishly to light 
and accommodation. There was a suggestive 
\ernig’s sign; the Babinsky and Brudzinski 
signs were negative. The patellar reflexes were 
ncreased. A consultant made a diagnosis 
encephalitis “in view of the paralyses of 
he oculomotor branches.” He gave a bad 
rognosis, with death probably in twenty- 


Schultz—Sudden Death 


American Journal of Surgery I 5 I 


four to forty-eight hours. The patient died 
without regaining consciousness seven hours 
after admission to the hospital. 

Postmortem examination revealed nothing 
of note in the thorax or abdomen. From the 
protocol the following notes relative to the 
brain have been taken: “The pia is smooth and 
glistening and there is no exudate beneath it 
or at the base of the brain. The inferior sur- 
face of the anterior portion of the right tem- 
poral lobe is paler and more opaque than the 
corresponding region of the left side. The 
convolutions in this area are broad and flat- 
tened; the sulci are compressed and _ their 
vessels contain little blood. The tissue in this 
area feels soft. A thin layer of blood is present 
beneath the pia-arachnoid of the lateral por- 
tion of the inferior surface of the right temporal 
lobe and extends mesially to the region of the 
optic chiasm. The rest of the brain is normal 
in consistency. Section of the right temporal 
lobe brings to view a small, poorly defined 
area situated about 3 mm. from the inferior 
surface of the temporal lobe. This area con- 
tains bloody, cloudy fluid. Superior to the 
hemorrhagic area and continuous with it 
is an opaque, yellowish grey area whose mar- 
gins are irregular and poorly defined; its 
diameter on the cut surface is about 5 cm. 
The tissue is soft. In its inferior portion, 
adjacent to the small diffluent, hemorrhagic 
area, it is hemorrhagic. Inferiorly the distinction 
between grey cortex and whiter tumor tissue 
has been lost. The ventricles are not dilated. 
The rest of the brain is normal on section.” 
Histologically the tumor was a_ cellular 
glioblastoma. 

Case m1. The clinical record of this pa- 
tient is very incomplete. She was a white 
woman, a widow, aged sixty-three years. 
When admitted to St. Francis Hospital her 
blood pressure was 158/80 and her temperature 
was normal. The Kahn reaction of the blood 
was negative. The patient complained of 
headache and of being hungry. She cried and 
moaned and appeared to be mentally upset. 
On the next day the blood pressure was 158/90. 
Rossolimo’s sign was present on the right. 
The knee jerks were equal on the two sides. 
Voluntary movement of the right leg was less 
active than of the left. The grip of the hands 
was equal. A notation by the nurse that the 
patient has difficulty in forming words is 
frequently repeated. Involuntary bowel move- 
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ments occurred at intervals from the time of 
admission. Headache persisted. Spinal puncture 
was not done. Death occurred sixty-three 
hours after admission. The clinical diagnosis 
was cerebral hemorrhage. From the son, a 
first-year medical student, it was later learned 
that during the week preceding his mother’s 
admission to the hospital he considered her 
mental state abnormal in that she was at 
times unable properly to name objects. 
Necropsy revealed a moderate degree of 
mitral stenosis, passive congestion of the 
spleen and kidneys, and cholelithiasis. The 
following is from the protocol: “In the left 
parieto-occipital region the cerebral convolu- 
tions are flattened and broader than normal, 
and the sulci are shallow. As the brain is 
removed the surface tissue in this region tears 
at a point 6.5 cm. anterior to the left occipital 
pole, revealing dark clotted blood. The rest 
of the surface of the brain appears normal. 
Longitudinal section of the left cerebral hemis- 
phere brings to view an area of hemorrhage in 
the occipitoparietal region. This extends from 
the surface, where it has broken through in 
removal of the brain, to a depth of 7 cm. It 
measures 5 cm. in the anteroposterior axis 
of the hemisphere. Its deeper margin is within 
1 cm. of the posterior horn of the left lateral 
ventricle, the fluid in which is clear. The blood 
in the area of hemorrhage is dark red and 
freshly clotted. It is surrounded, especially 
in its more superficial portion, by a zone of 
pale, rather soft tissue that is more translucent 
than the white matter. Areas of similar tumor 
tissue are present in the hemorrhagic zone. 
The periphery of the tumor is not sharply 
defined. The tumor tissue about the large 
hemorrhage contains a number of punctate 
hemorrhages. The right cerebral hemisphere, 
the brain stem and the cerebellum are normal 
on section. The ventricles are not dilated.” 
Microscopic Examination: The tumor tissue 
that surrounds the area of hemorrhage is very 
cellular. It consists of cells that vary in shape 
from short spindle to irregularly polyhedral. 
The spindle-shaped cells have elongated or 
oval nuclei. The polyhedral cells have rela- 
tively large, round nuclei. The nuclei stain 
fairly deeply; their chromatin is in the form 
of fine granules. The nuclei are separated by 
small amounts of granular or fibrillated ground 
substance. In some areas new formed blood 
vessels are numerous. Some of the vessels are 
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engorged with blood and one _ thin-walled 
vessel of considerable size is filled with fresh 
granular thrombus. 


DISCUSSION 


These three examples of terminal hemor- 
rhage into a previously unrecognized brain 
tumor occurred in women. Two were 
aged respectively thirty-one and twenty- 
one years, the third sixty-three years. 
In each instance the classical signs of the 
usual form of cerebral hemorrhage or 
apoplexy were absent. In the third case 
aphasia and apraxia developed shortly 
before death. In the first case the tumor 
involved both frontal lobes. In the second 
case the tumor was situated in the right 
temporal and temporoparietal regions. In 
the third the tumor was located in the left 
parieto-occipital region. 

It may be incorrect to speak of such 
tumors as silent or symptomless. As one 
goes back over the records after the com- 
plete picture is unfolded, headache ap- 
pears to be the only symptom to which 
any importance can be attached. The first 
patient had been previously admitted to 
hospital with a suspect diagnosis of brain 
tumor. This diagnosis could not be estab- 
lished and the patient left the hospital 
with the diagnosis of “neurosis,” that 
cloak which still covers a considerable 
inexactness of knowledge. In spite of the 
great advances that have been made in 
recent years in the neurologic diagnosis 
of intracranial lesions, some of these lesions 
still escape detection until it is too late 
for effective intervention or until terminal 
hemorrhage closes the chapter. 

The cerebrospinal fluid removed by 
lumbar puncture may or may not be 
bloody. Whether it contains blood will 
depend upon whether the hemorrhage has 
reached the surface of the brain or has 
made its way into the ventricular system. 
In Case it the fluid was clear but con- 
tained 255 cells per cu. mm. 

In any person in whom such symptoms 
as headache, hemiparesis, perhaps aphasia, 
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and finally coma lead to a suspicion of 
intracranial hemorrhage, the age of the 
individual may be an important aid i 
arriving at the correct conclusion that 
the hemorrhage is a terminal event in a 
brain tumor. If the patient is under the 
age at which apoplexy usually occurs, 
brain tumor complicated by terminal 
hemorrhage must be kept in mind. In 
older persons the diagnosis will be more 
difficult, in part because of the greater 
frequency of arterial disease and in part 
because of the lesser frequency of brain 
tumor at the more advanced age. 
Hemorrhage is a frequent complication 
of cellular glioblastomas and may be a 
factor in the increase in the size of the 
tumor that makes the latter clinically 
recognizable. But I am considering in this 
report only the massive hemorrhage into a 
previously unrecognized brain tumor, the 
hemorrhage being the outstanding feature 
of the clinical picture and leading to death 
within a few hours of the onset of symp- 
toms. Such instances appear to be rare. 
As already noted, the material surveyed 
by Hamann includes only one such case. 
Case 1 of this report is the only instance of 
its kind in 3074 necropsies of which re- 
cords are on file at the Michael Reese 
Hospital. Cases 1 and 11 are the only 
examples of the condition encountered 
in 315 necropsies at St. Francis Hospital. 
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SUMMARY 


A previous study revealed that 49 to 
59 per cent of all deaths reported to 
three medical examiner’s offices and two 
coroner’s offices were due to natural 
causes. It is usually the suddenness of such 
deaths that makes their investigation 
necessary. 

Cardiovascular disease, including hemor- 
rhage, is by far the most frequent cause of 
sudden death. 

The most common form of fatal hemor- 
rhage is that which occurs in the brain as 
the result of vascular disease. 

A rare form of intracranial hemorrhage 
is that which results from the disruption 
of the vessels of a previously unrecognized 
tumor of the brain. 

The clinical signs and symptoms are 
those caused by the hemorrhage. Death 
may occur within a few hours after the 
onset of such symptoms. 

Three cases of fatal hemorrhage into 
silent glioblastomas of the brain are 
presented. 

With the sudden onset of symptoms of 
intracranial hemorrhage, the relative youth 
of the patient, as compared with the age 
of those in whom apoplexy most often 
occurs, may help in reaching the correct 
antemortem diagnosis of hemorrhage into 
a brain tumor. 
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LYE LEGISLATION IN NEW YORK STATE 


B. R. RickarDs, s.B. 


Director, Division of Public Health Education, State of New York Department of Health 


ALBANY, N. Y. 


R. Chevalier Jackson of Philadelphia 
was the speaker at one of the 
meetings of the Eastern New York 

Eye, Ear, Nose, and Throat Association 
held in 1932. In conversation afterwards 
he suggested to me the need for lye legisla- 
tion in New York State that would at least 
require the word “Poison” in large letters 
on all cans of household lye sold within the 
State. Since, through the courtesy of Dr. 
Jackson some years before, I had had 
the privilege of seeing a number of cases 
of stricture of the esophagus in children 
caused by the 1 ingestion of lye left carelessly 
within the reach of tiny hands, no second 
invitation to take action was needed. 

Soon after the 1933 legislature convened 
I was able to secure the introduction of 
bills in both the Senate and Assembly 
which were identical with that outlined by 
the Bureau of Legal Medicine of the Ameri- 
can Medical Association. The Senate Bill 
passed on March 23rd and was sent to the 
Assembly where it was referred first to the 
Committee on Health and subsequently 
transferred to the Committee on Public 
Education. Letters endorsing the bill were 
sent to the Committee by the Eastern New 
York Eye, Ear, Nose and Throat Associa- 
tion and to the Committee on Medical 
Legislation of the Medical Society of the 
State of New York. While the State De- 
partment of Health did not specifically 
endorse the bill, it was favorable to its 
passage. 

One of the members of this Education 
Committee was a pharmacist. He contended 
that the proposed legislation was unneces- 
sary as it was cov ered fully by the phar- 
macy law. This particular set of laws, as a 
matter of fact, allow the Board of Phar- 
macy to make regulations regarding the 


sale of toxic material but are not specific 
as to what the toxic material may be. The 
Secretary of that Board assured me that 
while his Board could make regulations 
under the present laws regarding the sale 
of lye, it would not do so unless specifically 
directed by the Legislature. His Board, so 
he stated, had taken no action either for or 
against the proposed bill, but if the bill 
passed and they were given the enforce- 
ment of the Act, they would carry out the 
law. Valuable time had, however, been 
lost and the bill died in Committee although 
every effort was made to have it reported. 

In 1934, an identical bill was intro- 
duced in each branch of the legislature 
at an early date and the same endorse- 
ments secured. Again it passed the Senate 
without question. In the Assembly it was 
again referred to the Committee of Public 
Education which in turn requested the 
Board of Pharmacy for an opinion regard- 
ing it. The Secretary of this Board replied: 


That enforcement of the Bill would require 
the expenditure of about $10,000 for additional 
inspection service and that furthermore, the 
bill as drawn did not apply to any substance 
sold at wholesale or retail to be used by a retail 
druggist, a chemist, or for any industrial or 
professional use or for use in any of the arts or 
sciences. 


In answer to the above opinions, the 
attention of the Committee was called to 
the fact that the main object of the bill was 
to inform purchasers that lye is a caustic 
poison, and that druggists and chemists 
were familiar enough with caustics to know 
how to protect themselves. Secondly, that 
the enforcement of the provisions of the 
bill could be best handled through requir- 
ing manufacturers of lye to meet its provi- 
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sions rather than by seizing samples and 
punishing purveyors. This explanation 
seemed to satisfy the Committee, but again 
time had been lost, for all bills in committee 
were transferred to the Rules committee 
where they remained when the Legislature 
adjourned. 

In 1935, after conferring with an official 
of the New York State Department of Agri- 
culture and Markets, the bill was intro- 
duced in the Legislature with one important 
change, namely that the enforcement of 
the provisions was placed in the care of 
the Department of Agriculture which now 
has the enforcement of all pure food and 
drug laws. This resulted in the bill being 
referred to the Committee on Agriculture 
by both Houses. Both Senate and Assembly 
bills were eventually reported out favorably 
and almost simultaneously and here arose 
an entirely unforeseen but serious peril. The 
Senate bill passed first and was sent to the 
Assembly where it was referred to the 
Committee on Rules, equivalent to the 


Rickards—Lye Legislation 


American Journal of Surgery 155 


death of the bill. However, by quick action 
as soon as the Assembly bill passed and 
was sent to the Senate, the sponsor of the 
Senate Bill, Senator Byrne, moved the 
Assembly bill be substituted for the Senate 
bill. This was done and the Assembly bill 
safely passed by both houses was sent to the 
Governor and became law by his signature 
on April 1, 1935. 

The lye act became effective on Septem- 
ber 1. Already the Department of Agri- 
culture has sent out notices to lye manu- 
facturers regarding the provisions of the 
act. The present force of food inspectors 
will inspect lye cans on sale throughout the 
State and proceed under the provisions of 
the Act if violations are noted. However, as 
manufacturers of lye have shown a disposi- 
tion to meet the terms of the Act, little 
or no trouble in enforcing the Act is 
anticipated. It is the opinion of Depart- 
ment of Agriculture officials that directly 
the enforcement of the act will not cause 
additional expense. 
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FRACTURE OF TEMPORAL BONE THROUGH A 
CHRONIC MASTOIDITIS 


MENINGITIS; OPERATION; RECOVERY* 


J. Wattace Hurrr, M.D. 


Attending Surgeon, St. Michael's 
Hospital 


AND C, Assortt BELING, M.D. 


Assistant Surgeon, St. Michael’s 
Hospital 


NEWARK, N. J. 


HIS case is reported because of the 

rarity of a fracture through an 

already infected mastoid, the develop- 
ment of meningitis, and recovery following 
operation. 


A seven-year-old Italian boy (a.p.) was 
struck by an automobile and brought to St. 
Michael’s Hospital where he was admitted to 
the cranial surgery service. He did not lose 
consciousness. 

Examination: Blood pressure was 110,68; 
pulse, 68; and breathing was rapid and shallow. 
The pupils were equal, regular and contracted, 
not reacting to light. Fresh blood emanated 
from the nares. Battle’s sign was present over 
the left mastoid region. Neurological examina- 
tion was normal. The diagnosis of a fracture 
of the temporal bone was made. 

After five hours the pulse was irregular at 
intervals but his condition was otherwise 
unchanged until two days later. Then he be- 
came restless, his temperature rose to 104°F., 
and pulse to 110. The left tympanic membrane 
was swollen and bluish. Increasing ecchymosis 
and swelling were apparent over the left 
mastoid region. The facial nerve was not 
involved. The eves were rotated to the left 
and the boy had a stiff neck and _ bilateral 
Kernig sign. Lumbar puncture was performed 
and turbid fluid obtained under increased 
pressure. Examination of the fluid showed 
14,500 cells per cubic millimeter: 88 per cent 
polymorphonuclear leucocytes and 12. per 
cent lymphocytes. Cultures were sterile, but 
smears of spinal fluid showed staphylococci. 

The child was operated upon at once. A 
chronic mastoiditis was encountered with 
the antrum and periantral cells broken down 
to one large cavity containing pus. A fracture 
line extended across the base of the mastoid. 
When the diseased bone was removed con- 
siderable blood was found extradurally. There 
was profuse bleeding from both the bulb and 


knee of the jugular sinus due to lacerations. 
The solid angle was removed and three cotton 
tail-packs placed to control the bleeding: two 
at the jugular bulb and one above the knee. 
The dura was inflamed but apparently intact 
and hence was not disturbed. The wound was 
loosely packed with todoform gauze and left 
unsutured. Warm saline dressings were ap- 
plied. The patient’s condition after operation 
Was poor. 

On the following day the boy’s temperature 
had dropped to 100°F. and pulse to 90. The 
spinal fluid cell count decreased rapidly from 
12,000 to 6000 in the next seven days with 
disappearance of the clinical signs of meningitis. 
lumbar drainage was performed daily. After 
two weeks the packing and tail-packs were 
removed and the wound allowed to close 
gradually. The boy was discharged fifty-four 
days after operation and forty days after that 
the wound had healed completely with little 
deformity. The child is now in good health 
with no disability. 


Fractures through the petrous portion 
of the temporal bone are not uncommon 
and are not particularly serious with 
regard to the development of meningitis 
even though there be leakage of spinal 
fluid from the ear. They do not, as a rule, 
necessitate exploration in contrast to 
fractures into the nasal passages and 
sinuses. The occurrence of a_ fracture 
through an acutely or chronically in- 
fected mastoid is serious because of the 
great probability of ensuing meningitis. 
The hope for cure lies in fearless wide 
removal of all infected tissue in the vicinity 
and insuring adequate drainage. If the 
dura has not been torn repeated spinal 
puncture may be performed but it is 
distinctly to be avoided if there is a dural 
rent. 


* From the Cranial Surgery Service, St. Michael’s Hospital. 
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TETANUS AND ITS TREATMENT 
WITH A REPORT OF 15 CASES 


Mims Gacg, M.D. AND DeBAKEY, M.D. 


NEW ORLEANS, LA. 


HE indubitable fact that the present- 

day high mortality of tetanus (40 

to 70 per cent) is only slightly better 
than the mortality of the pre-antitoxin era 
(Graves, 68 to 84 per cent; Hessert, 41 to 
50 per cent) demonstrates conclusively the 
necessity of a more thorough compre- 
hension and a more rational consideration 
of this disease. This woefully unsatisfactory 
condition existing in an almost wholly 
preventable disease is definitely indicative 
of failure of appreciation by both the laity 
and the medical profession of the serious- 
ness of the disease and the importance of 
prophylactic measures. That tetanus is 
preventable is dramatically and indisput- 
ably demonstrated by Sir David Bruce, 
who reported an incidence of 0.117 per 
cent occurring in 2,032,142 wounded Brit- 
ish soldiers, and by Wainwright, who 
reported an incidence of 0.0008 per cent 
occurring In 1,237,500 industrial accidents. 


INCIDENCE 


Because of the variable and uncon- 
trollable factors, it is extremely difficult to 
estimate accurately the incidence of te- 
tanus in civil life. However, it may be 
stated in general that the occurrence is 
inversely proportionate to the degree of 
prophylaxis instituted. At the Charity 
Hospital in New Orleans there were 980,245 
total admissions from 1840 to 1930 and 
1360 cases of tetanus admitted during 
this same period, an incidence of 0.14 per 
cent. It occurs more commonly in the 


male sex, which is readily explained by 
their greater frequency of exposure to 
trauma. Although no age is exempt, it is 
more often encountered in children and 
young adults, probably because of greater 
physical activity and ostensibly inconse- 
quential lesions. The incidence of tetanus 
is apparently influenced by geographic 
location and seasonal variation as the 
disease occurs with greater frequency in 
the south than in the north, and in the 
summer months. 


ETIOLOGY AND PATHOGENESIS 


The tetanus bacillus as the cause of 
tetanus has been known since the work of 
Nicolaier in 1885, who first produced 
tetanic symptoms by injecting earth into 
animals. In the same year, Kitasato iso- 
lated the tetanus bacillus in pure culture 
and proved conclusively that the toxin 
from the Bacillus tetani was responsible 
for the toxemia and symptoms. Kitasato 
and Behring, in 1890, produced antibodies 
in animals by the repeated injection of 
sublethal doses of tetanus toxin and 
demonstrated the prophylactic action of 
the resulting antitoxin. This important 
discovery was immediately utilized clini- 
cally as a_ prophylactic, therapeutic 
measure. 

The Bacillus tetani is a normal inhabit- 
ant of man and many domestic animals. 
In 50 patients not having tetanus, Buzello 
and Rahmel found tetanus spores in 40 per 
cent and spore-bearing bacilli in 26 per 


* From the Departments of Surgery, Tulane University School of Medicine, and Charity Hospital, New Orleans. 
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cent. Of 78 persons examined by Ten- 
broeck and Bauer, 34.7 per cent were 
found to be harboring the bacilli and 
possessing antitoxin in their blood. All 
experimental investigations and clinical 
observations demonstrate the ubiquitous 
distribution of the tetanus bacilli but its 
most common occurrence is in_ richly 


manured soil, the gastrointestinal tract of 


animals, and woolen clothing. The tetanus 
bacilli will grow and produce its toxin 
when placed in devitalized tissue and 
under anaerobic conditions. Pyogenic bac- 
teria bear a symbiotic relationship to 
tetanus bacilli because of their tendency 
to promote anaerobic conditions in wounds. 
Although tetanus bacilli probably never 
proliferate and liberate toxin in normal 
tissue, they may remain quiescent for long 
periods of time. Erhlich distinguished the 
soluble toxin produced by the tetanus 
bacilli into two specific types; namely, 
tetanospasmin, which is responsible for 
the neuromuscular toxemia, and the in- 
active tetanolysin. Tulloch segregated four 
groups of this organism and in a small 
series of cases found the mortality in the 
respective groups to be the following: 
Group I, 11 per cent; Group II, 25 per cent; 
Group Ul, 35 per cent; Group iv, 0 per 
cent. In view of these findings, an attempt 
should be made to classify all cases, be- 
cause it may be a criterion in prognosis. 
Puncture wounds account for the great- 
est number of antecedent lesions as 
revealed by Graves, who found approxi- 
mately 50 per cent of a series of 813 cases 
of tetanus to be the result of splinter and 
nail wounds. This may be explained by 
the fact that this type of wound possesses 
four characteristics which are requisites 
for the growth of the organism; namely, 
devitalization of tissue, anaerobic condi- 
tions, presence of foreign body, and intro- 
duction of pyogenic organisms. Other 
types of wounds, such as _ lacerations, 
abrasions, and incised wounds also may be 


associated with tetanus, particularly if 


there occur devitalization of tissue and 
contamination with soil, wool clothing, and 
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wadding from firearms. Extensive wounds 
usually receive adequate surgical treat- 
ment, with the result that tetanus seldom 
occurs, whereas ostensibly inconsequential 
lesions are almost invariably neglected or 
receive inadequate treatment and thus 
more frequently result in the development 
of tetanus. 

The importance of devitalized tissue in 
the development of tetanus has been 
emphatically demonstrated by Francis, 
who injected toxin-free organisms into 
normal tissue without producing tetanus. 
One month later he injected into the same 
area a devitalizing solution and tetanus 
developed. 

Kitasato attempted experimentally to 
demonstrate the importance of foreign 
body in the production of tetanus. He 
first injected toxin-free spores into normal 
tissue and tetanus did not develop; but 
upon inserting splinters of wood con- 
taminated with tetanus bacilli the disease 
became manifest. However, he overlooked 
the probability of concomitant introduc- 
tion of other organisms. The development 
of tetanus was inadvertently due to the 
action or the pyogenic organisms producing 
an environment conducive to the growth 
of tetanus bacilli; i.e., anaerobiosis and 
devitalization of tissue. Aside from this 
symbiotic role of the pyogenic organisms, 
they may occasionally overshadow the 
effect of the tetanus bacilli by their system- 
ic manifestations and thus increase the 
mortality. This is particularly applicable 
to the streptococcic group. 

The variation in the incubation period 
has never been satisfactorily explained. 
We opine that probably the most important 
determining factor in this variation is the 
rate of growth and toxin production of the 
tetanus bacilli. This in turn depends upon 
whether spores or living bacilli are intro- 
duced into the wound at the time of the 
injury. If the wound contains the former, 
a sufficient interval must elapse because 
these toxin-free spores must develop into 
bacilli and the requisites for the growth of 
the organisms must first be present. 
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However, if the latter are originally intro- 
duced into the wound and the environ- 
mental factors conducive to the growth 
of the organisms are already present, toxin 
production will begin almost immediately. 
In the latter circumstance there may be 
another factor which tends towards a short 
incubation period. This is the fact that the 
living bacilli contain toxin when intro- 
duced into the wound and this toxin may 
be absorbed and produce its effect before 
the organisms begin to proliferate in the 
tissue and produce more toxin. Thus a 
short incubation period may be expected 
in an individual whose wound is con- 
taminated by street or manured soil, 
whereas a longer incubation period is to be 
expected when the wound is produced by 
splinters, rusty nails, old glass. 

We propose the following factors as 
influencing the incubation period, all 
other factors being equal: (1) The intro- 
duction of living vegetative bacilli into a 
wound results in a short incubation period; 
(2) the introduction of toxin-free spores 
results in a more prolonged incubation 
period. 

The tetanus bacilli remain localized in 
the wound in which they are originally 
introduced, rarely, if ever, migrating to 
other parts of the body. The exotoxin 
which these organisms produce is rapidly 
absorbed by the lymphatics, enters the 
general circulation and is carried to the 
neuromuscular end-plates. It then ascends 
the motor nerves to the spinal cord and 
brain to become inseparately fixed in the 
nerve tissue. The exact mode of ascension 
has never been definitely determined but 
from the bulk of experimental investiga- 
tions the nerve trunk route has been indis- 
putably established and the axis cylinder 
and epineural and perineural lymphatics 
probably all play important roles in this 
respect (Marie and Morax, Meyer and 
Ransom, Field, Aschoff, and Robertson). 
The rate of ascension of the toxin in the 
peripheral motor nerves is comparatively 
rapid. 

A factor rarely given due consideration 
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apropos this rate of absorption of toxin is 
the terrific effect of the violent clonic 
exacerbations of the tonic muscular spasms 
producing a pump-like action and milking 
the toxin up the nerve. This is analogous 
to the so-called “‘secondary heart” or the 
normal physiological action of the con- 
tracting skeletal muscles in “milking” the 
venous blood towards the heart. In our 
opinion, this factor has never received 
sufficient emphasis and is deserving appre- 
ciation, particularly apropos treatment, 
where it will be referred to again. 

The exact physiological mechanisms in 
the nervous fixation of the toxin has never 
been satisfactorily explained in spite of the 
profound and abundant experimental in- 
vestigation. Almagia and Mendez arrived 
at the conclusion that lecithin and choles- 
terin were the preformed recipients which 
fixed the tetanus toxin in the nervous 
system and on this assumption reported 2 
cases successfully treated with injections 
of cholesterin. On the other hand, Hunting- 
ton, quoting Sedillon and Loiseleur, states 
that the fixation of toxin and nerve tissue 
is not prevented by extracting the tissue 
with ether and the “‘magic words,”’ lipo- 
tropic fixation, do not apply. 

The toxin diffuses up and down the 
spinal cord after reaching it via the 
motor nerves. Aside from its production 
of muscular spasm the toxin seems to 
lower the threshold on the sensory side 
rendering the sensory nerves susceptible 
to the slightest external stimulus. Thus 
the slightest sudden noise or draft of air 
may dissociate all controlling reflex reac- 
tion with resulting explosive violence in 
the form of generalized convulsions. 


MORBID ANATOMY 


There are no specifically characteristic 
changes in morbid anatomy in tetanus. 
The lesions in the central nervous system 
are confined to the motor cells of the 
anterior horn, according to Goldscheider 
and Flatau. This is characterized by 
enlargement of the nuclei which become 
less distinct and enlargement and dis- 
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integration of the Nissl’s cells and granules. 
They were able to confirm these patho- 
logical findings in a patient dying of 
tetanus. On the other hand, Zimmerman, 
quoted by Huntington, stated that “ Nissl 
change without shrinkage in the cell 
means nothing” and that neuropathologists 
feel that the changes in tetanus are the 
result of exhaustion, rather than the 
cause of any symptoms. We are in accord 
with Zimmerman’s attitude, because Crile 
has definitely and conclusively demon- 
strated in both animal and man that 
these changes occur in exhaustion. Still 
further proof of the illogicalness of the 
assumption that the findings of Gold- 
scheider and Flatau are the cause of 
the symptoms is the fact that residuals 
have rarely been observed in tetanus. 
If the aforementioned findings were per- 
manent, residuals as observed in polio- 
myelitis should occur. 


SYMPTOMATOLOGY 


The symptoms of tetanus are variable, 
depending upon the virulence and number 
of organisms, the slow or rapid production 
of toxin, and the resistance of the indivi- 
dual. The description of tetanus by Larry, 
who campaigned with Napoleon, has been 
improved very little even today. There is 
usually a history of some antecedent 
wound, most frequently some type of 
puncture wound which the patient con- 
sidered inconsequential. Even after the 
onset of the disease the wound may appear 
insignificant or even apparently healed. 
The clinical manifestation begins with 
pain in the region of the muscles of 
mastication followed by spasm of the 
masseters. These manifestations occur first 
in the facial, cervical, and spinal muscles 
because the toxin reaches the spinal cord 
through these short nerves more quickly. 
Once trismus has begun, it becomes unyield- 
ingly progressive and any attempt at facial 
expression results in the characteristic 
picture of “risus sardonicus.” The jaws 
become fixed and any attempt to open 
them only meets with tighter closure, 
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and the patient is unable to swallow even 
fluids. The next group of muscles involved 
are those of the neck and back, producing 
by their tonic spasm the typical appearance 
of opisthotonos. The rigidity of the abdom- 
inal muscles, which are subsequently in- 
volved, is board-like in character and 
interferes with the normal abdominal 
excursions of the diaphragm, thus diminish- 
ing the vital capacity and producing vary- 
ing degrees of anoxemia. The resulting 
cyanosis is especially noticeable when 
the diaphragm is fixed during the con- 
vulsive seizures, which are manifestations 
of the clonic exacerbations of the tonic 
muscular spasms. These convulsive seizures 
vary somewhat in their frequency, dura- 
tion, and degree of intensity. Convulsions 
are usually precipitated by the slightest 
stimuli, as the motor cells and the re- 
flexors are made very sensitive, by the 
action of the toxin. Occasionally these 
seizures are so violent that cases have 
been reported in which fractures occurred. 
As the disease progresses the muscles of 
the extremities, particularly the flexor 
group, become involved and if the dia- 
phragm and laryngeal muscles become 
tonically contracted over too long a 
period, asphyxia and, eventually, death 
may result. Profuse perspiration and pro- 
found exhaustion follow the repeated 
spasms. 

The presence of pyrexia is variable, 
some patients dying with normal tempera- 
ture, others surviving high fever. However, 
the majority will have an elevation of 
temperature ranging from 99° to 105°F. 
Although none of Miller and Roger’s 
reported cases of patients with fever of 
105°F. or higher recovered, no definite 
conclusions can be drawn from the height 
of the fever. The duration and height of 
the fever may be influenced by the possible 
concomitant pyogenic infection. Indeed, 
the toxemia of tetanus is occasionally 
overshadowed by the associated virulent 
pyogenic infection of the wound. Accelera- 
tion of the pulse rate is the usual finding 
and is probably due to the demands 
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made on the heart- by the violent con- 
vulsive seizure and the tonic spasms of 
the majority of muscles. There may 
sometime occur involuntary escape of 
urine and feces; however, retentron of 
urine and feces is not uncommon. 

The classification into the following 
four groups is justified by the various 
clinical manifestations that have been 
observed and reported in the literature: 
(1) fulminating; (2) acute; (3) mild; (4) 
chronic. All present the typical symptoms 
of muscle imbalance produced by the 
tonic spasm. Groups 2 and 3 constitute, 
by far, the largest number, whereas 
group I and especially group 4 are seldom 
encountered in civil practice. This varia- 
tion in clinical manifestations may be 
influenced to some extent by the presence 
of antitoxin circulating in the blood of 
tetanus carriers (Buzello and Rahmel; 
Tenbroech and Bauer). 


PROGNOSIS 


The incubation period, the virulence 
of the organism, the severity of the con- 
comitant pyogenic infection, the number 
and severity of the convulsive seizures, 
the time active treatment is instituted, 
and the possible presence of antitoxin 
in the blood of tetanus carriers are all 
probable determining factors in the prog- 
nosis of tetanus. The majority of writers 
and students of the disease have for a 
long time considered the duration of the 
incubation period as the greatest single 
factor in determining the outcome. Accord- 
ing to the majority of observers, the mor- 
tality varies in inverse proportion with 
the duration of the incubation period. 
Calvin states that even specific therapy 
has not altered this fact and reports a 
mortality of 84 per cent in a series of 
cases in which the incubation period was 
under ten days and a mortality of 25 per 
cent in which the incubation period was 
between fourteen and twenty-one days. 
In a review of a large series at Charity 
Hospital, Graves found a mortality of 
71.6 per cent in which the incubation 
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period was between two and eleven days, 
47.2 per cent between eleven and twenty- 
two days, and 42.9 per cent between 
twenty-two and forty-five days. In the 
main, this has been the experience of the 
majority of observers. The length of the 
incubation period is in all probability 
influenced by the introduction into the 
wound of either toxin-free spores or 
vegetative forms at the time of the injury. 
It has been shown experimentally that 
toxin-free spores introduced into normal 
tissues are inert. However, even as late 
as six weeks after inoculation, if the site 
is traumatized and devitalization of tissue 
ensues, or if pyogenic organisms are 
injected at the site of inoculation, tetanus 
will develop (Francis). Thus, if the same 
phenomenon occurs in the human there 
will result a prolonged incubation period, 
whereas if vegetative forms are implanted 
in the tissue and favorable environmental 
conditions are present, the production of 
toxin occurs rapidly, resulting in a short 
incubation period. The prolongation of the 
incubation period may be influenced also 
by the possible presence of antibodies 
in the blood of individuals who are tetanus 
carriers. Tenbroeck and Bauer have dem- 
onstrated the presence of antitoxin in the 
blood of normal individuals who harbor 
tetanus bacilli in their gastrointestinal 
tract. Thus it is obvious how these indivi- 
duals may have a prolonged incubation 
period. 

The severity and frequency of con- 
vulsions by increasing the amount of 
toxin entering the spinal cord may also 
influence the prognosis. The prevention 
or absence of convulsions has a more 
favorable prognostic significance. To better 
emphasize this factor, it may be said that 
each convulsion increases the mortality 
1 per cent. The time elapsing between the 
first symptom of tetanus and the institu- 
tion of specific treatment is a factor of 
utmost importance regarding the outcome 
of tetanus. It has been experimentally 
demonstrated that each hour after the 
injection of toxin the amount of serum 
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necessary to neutralize the toxin progres- 
sively increases. Therefore, the earlier 
the treatment with specific serum is 
instituted, the more favorable is the 
prognosis. 

The previous use of prophylactic meas- 
ures, both local and specific, undoubtedly 
influences the prognosis in that these 
patients will develop only mild forms 
of tetanus. 


TREATMENT 


The rational consideration of the therapy 
of tetanus should include: (1) prophylaxis; 
(2) local treatment of the wound; (3) 
neutralization of toxin by specific serum; 
(4) prevention of muscular spasm and 
convulsions by sedation; and (5) the 
maintenance of nutrition. 

Prophylaxis constitutes the application 
of the principles of prevention which, 
although well known, are too frequently 
neglected. These principles are: debride- 
ment of all wounds, removal of all foreign 
bodies, prevention of pyogenic infection, 
and administration of adequate amounts 
of antitetanic serum. The administration 
of prophylactic serum at weekly intervals 
until all infection has subsided is impera- 
tive in all cases in which the wound is 
extensively infected. The significance and 
importance of intelligent prophylaxis are 
dramatically demonstrated by 0.0008 per 
cent incidence of tetanus In 1,237,500 
industrial injuries (Wainwright) and 0.117 
per cent incidence in 2,032,142 wounded 
British soldiers (Bruce). 

The local treatment of the wound, when 
tetanus has developed, is as important as 
that of the disease itself. We agree heartily 
with Taylor, who states that all tetanus 
cases should be admitted to the hospital 
through the operating room. The wound 
should be debrided, preferably under 
general or regional anesthesia. Local anal- 
gesia by infiltration is emphatically contra- 
indicated. All foreign bodies and devital- 
ized tissue should be removed and if 
pyogenic infection is not present, every 
effort should be made to prevent it. Pro- 
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hibition of any form of cauterization of the 
wound cannot be too strongly emphasized 
because it results in the devitalization of 
tissue, obviously defeating the purpose of 
the debridement. If the wound has sup- 
purated, it should be opened widely and 
foreign bodies carefully sought and re- 
moved. Even an apparently healed wound 
should be opened. Taylor has demonstrated 
a rather high incidence of foreign bodies 
contained in healed wounds of patients 
with tetanus, and this has been our experi- 
ence also. However, these procedures 
should be performed with caution as they 
are not without danger because wide areas 
or fresh, absorptive surfaces are exposed 
to the toxin as well as the breaking down 
of nature’s barriers. Thus, the rationale of 
the administration of the first dose of 
antitoxin at the time of operation, while 
the patient is still under the influence of 
the anesthetic. The failure to appreciate 
the importance of this procedure will cer- 
tainly increase the mortality. The applica- 
tion of these methods to the ‘wound 
immediately removes the source of toxin 
production, prevents further absorption of 
toxin, and produces aerobiosis. The second- 
arily infected wounds should be constantly 
observed and treated accordingly. The 
importance of secondary infection cannot 
be overestimated because it produces 
further devitalization of tissue and anaero- 
biosis. Occasionally a virulent, secondary 
infection is sufficient addition to the 
concomitant profound toxemia of tetanus 
to cause the death of the patient. 

The neutralization of the circulating 
toxin in the blood and lymph can be 
accomplished only by the administration 
of the specific antitoxin and only that 
toxin which is still confined to the circulat- 
ing blood and lymph can be neutralized. 
Once the toxin has entered the peripheral 
nerves and has become fixed in the central 
nervous system, it must be detoxified by 
the patient, as there is no known method 
by which the toxin can be separated from 
the nervous tissue. The earlier the institu- 
tion of specific therapy, the greater the 
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beneficial effect, because there is a pro- 
gressively increasing saturation of the 
peripheral nerves with toxin as time elapses 
between the onset of symptoms and the 
institution of treatment. The titer of toxin 
in the blood and lymph is at its highest 
at the beginning of the symptoms. There- 
fore, the antitoxin should be administered 
in large doses and as soon as possible. 
As has been demonstrated experimentally, 
the amount of antitoxin necessary to 
neutralize a given amount of toxin in 
vitro is considerably less than that required 
to neutralize the same amount of toxin in 
the experimental animal (Huntington). 
This decisively demonstrates the necessity 
of an initial massive dose of antitoxin. 
Subsequently, daily injections of some- 
what smaller doses should be given to 
maintain a high titer of the antitoxin in 
the blood and lymph. 

There are four routes of administration 
of the antitoxin: (1) intravenously; (2) 
intramuscularly; (3) intrathecally; and (4) 
subcutaneously. The time required for 
absorption into the circulation by these 
various routes is, respectively: (1) imme- 
diate; (2) eight to twelve hours; (3) a few 
hours; and (4) forty-eight hours. There- 
fore, we favor and use the following 
method of administration of antitoxin: 
60,000 units intravenously on admission 
and 20,000 to 40,000 units intramuscularly; 
then daily doses of 10,000 to 20,000 units, 
depending on the reaction of the patient 
to the first dose and the severity of the 
symptoms. Our opinion of the intrathecal 
route is succinctly expressed by Wain- 
wright who states that “the best way to 
increase the mortality of tetanus is to give 
the antitoxin intrathecally.” 

Ranking next in importance in the 
treatment of tetanus is the institution of 
sedation to relax tonic muscular spasms 
and prevent convulsions. The detrimental 
influence of the convulsions and the tonic 
muscular spasms has been previously 
explained. Thus, the obvious importance of 
sedation in the prevention of the muscular 
spasms lies in the fact that it diminishes 
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the massaging action of the muscles on the 
nerves during the clonic exacerbations, 
thus decreasing the amount of toxin 
expressed into the cord, and averts the 
marked and rapid associated exhaustion. 
The drugs advocated to promote sedation 
are innumerable, some being recommended 
for their supposedly neutralizing effect on 
the toxin. However, the most beneficial 
type of sedation is undoubtedly that 
produced by a drug having a high anes- 
thesia coefficient. Phenol, proposed by 
Bacelli in 1893, was one of the first drugs 
to be used extensively, and is still popular 
in some countries. On the other hand, 
Kitasato is of the opinion that it is inef- 
fectual. Magnesium sulphate, introduced 
in 1899 by Meltzer, who advocated intra- 
thecal injection in order to produce muscle 
relaxation, has met with varying degrees 
of success. The drug is very dangerous; 
respiratory failure frequently follows its 
use, and the results are not encouraging. 
In a consideration of its use in tetanus 
neonatorum, as advocated by Bratusch- 
Marrian, Muelchi and Hines both seemed 
favorably impressed, although Fan failed 
to note that it was an effective antispas- 
modic. The barbiturates are used rather 
extensively, but because of the short 
duration of their action, they must be 
repeated frequently. This is particularly 
objectionable because they are excreted 
slowly and have an accumulative action. 
Curare was used as early as 1859, by Villa, 
in the treatment of tetanus because of its 
paralyzing action on the neuromuscular 
motor plate. Curare and curarine have 
recently been revived by Florey and 
Harding, who state that “‘in rabbits that 
have received lethal doses of toxin with 
general convulsions, it was possible to 
abolish the violence of the convulsions 
but not lessen their number.” The objec- 
tionable features of curare are asphyxia 
from possible aspiration of foreign material 
and paralysis of the diaphragm, either 
of which may cause death. In our opinion, 
the inherent danger of this drug precludes 
its practical utilization. 
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The use of avertin in tetanus was first 
advocated by Liwen of Germany, in 1927, 
to control the convulsions and relieve 
muscle spasms. When properly adminis- 
tered it has all the requisite qualities of a 
safe anesthetic. It is rapidly absorbed, 
detoxified in the liver, excreted almost 
wholly by the kidneys, has no accumulative 
injurious effects, and produces anesthesia 
lasting from three to five hours. We have 
used avertin in all of our cases except when 
it was impossible to obtain it, administer- 
ing 60 to 80 mg. per kilo of body weight 
and repeating it when its influence wore 
off. Subsequent doses need not be larger. 
Avertin prevents convulsions, relieves mus- 
cle spasm, and facilitates nutrition and 
nursing care by decreasing and abolishing 
the hypersensitiveness to stimuli. After 
the patient has returned to the ward from 
the operating room and begins to recover 
from the general anesthetic, the first dose 
of avertin is administered. It is then 
repeated as often as the patient shows 
signs of recovery from its effect, which 
averages four to five hours. It is our 
opinion that avertin is the best sedative in 
tetanus and we enthusiastically recom- 
mend its use in all cases with the possible 
exception of tetanus neonatorum. 

The maintenance of water balance and 
adequate nutrition by an easily assimilable, 
high caloric diet is imperative. This is more 
successfully achieved by the utilization of 
a duodenal tube inserted through the 
nose into the stomach, preferably imme- 
diately after the operation and while the 
patient is still under the influence of a 
general anesthetic. Fluids and food are 
easily administered through the tube at 
regular periods. Fluids may also be ad- 
ministered by phleboclysis, in order that 
the patient receive at least 3000 to 4000 c.c. 
per day. Transfusions are undoubtedly 
beneficial and are frequently performed in 
our service. Unmodified blood by the 
DeBakey-Gillentine method is our choice. 

The bowels and bladder should not be 
neglected. Catheterization should be re- 
sorted to if retention occurs. Enemas are 


Gage & DeBakey—Tetanus 


OcTOBER, 1935 


necessary in order that avertin can be 
instilled into the rectum. 

In the following reported series of 
15 cases there were 3 deaths, a mortality 
of 20 per cent. Two of the patients died 
with pulmonary complications. Autopsy 
in 1 case revealed bilateral focal lung 
collapse which we opine to be an anaphy- 
lactic reaction or Arthus phenomenon 
occurring in the lungs. The other patient 
developed the same symptoms and prob- 
ably had the same condition. The third 
case was inadequately treated as regards 
the wound, a specific serum, and sedation. 
Eliminating these first 3 cases, there are 
12 successive cases, all acute and severe 
without a death. We believe that by using 
the measures advocated above, the mor- 
tality can be considerably lowered. 

There will also be observed that in this 
series 2 cases of tetanus neonatorum are 
included, in both of which the patient 
recovered. No attempt will be made here 
to consider tetanus neonatorum as a more 
detailed study of this form of the disease 
is to be reported elsewhere. However, 
particular attention is called to these 2 
cases because of the reported high mor- 
tality (95 per cent). 

Attention is also called to the incubation 
period in this series because of its impor- 
tant consideration in the literature as a 
prognostic criterion. An analysis of this 
group of cases reveals that the average 
incubation period was 8.8 days. In contrast 
to the 3 patients who died, with an average 
incubation period of ten days, the 12 
patients who recovered had an average 
incubation period of nine days, and in this 
latter group there were 7 cases with an 
incubation period under ten days, with an 
average incubation period of 6.4 days. 
Although this series is entirely too small 
to base any conclusions the results are 
suggestive of the importance of other 
factors in the prognosis than just the 
incubation period. 


Case 1. White, female, aged thirteen years. 
Admitted September 18, 1934, complaining 
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chiefly of “lockjaw.” Two weeks previously 
inserted splinter in foot, which became second- 
arily infected. Incubation period fourteen days. 
Complained of pain in tongue and “‘stiff neck.” 
Physical examination revealed marked opistho- 
tonos, rigidity of abdomen, and convulsive 
seizures. Maximum temperature 104°F., average 
temperature 101.3°F. Pulse ranged between 
g2 and 160 per minute. Immediately after 
admission, operated upon under general anes- 
thesia. Large wood splinter removed from 
wound of foot and pus drained. Received 
50,000 units antitoxin at operation and 40,000 
units ten hours later. Following day received 
60,000 units antitoxin and transfusion of 
unmodified blood. Died, September 20, 1934 
of apparently acute pulmonary edema. Autopsy 
revealed bilateral focal atelectasis of lungs and 
parenchymatous degeneration of viscera. Be- 
lieve this to be an Arthus phenomenon involv- 
ing lungs. Patient had previously received 
serum. 

Case u. White, female, aged fourteen 
years. Admitted April 6, 1932, complaining 
chiefly of pain and stiffness of back. Nine days 
previously inserted splinter in foot, followed 
by marked swelling. Physical examination re- 
vealed inability to open mouth, rigidity of 
neck, back, and abdominal muscles. Maximum 
temperature 105°F., average temperature 102°F. 
Pulse ranged between 90 and 160 per minute. 
Received 20,000 units intravenously and 
40,000 units tetanus antitoxin intramuscularly 
on day of admission. On April 7, 1932, slight 
convulsive seizures; 60,000 units antitoxin 
administered. Avertin started. On April 8, 
1932, 20,000 units administered intramus- 
cularly. On April 9, 1932, 20,000 units ad- 
ministered intramuscularly. On April to, 
60 c.c. unmodified blood given. On April 12, 
had slight convulsions. April 13, condition 
appears improved. April 14, maculo-papular 
rash. Developed acute pulmonary edema. 
Given atropine and 50 per cent glucose. On 
April 14,. 1932, died, apparently of acute 
pulmonary edema. Autopsy not permitted. 
Believe this case to also be an Arthus phe- 
nomenon involving lungs. 

Case 1. White, male, aged eight years. 
Admitted March 4, 1934, complaining chiefly 
of stiffness of jaw. Puncture wound of leg 
seven days previously. Physical examination 
revealed inability to open mouth, rigidity of 
muscles of neck, back, and abdomen. Maxi- 
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mum temperature 99°F. Pulse ranged from 
106 to 146 per minute. On day of admission 
wound incised and pus obtained; 10,000 units 
tetanus antitoxin given intravenously. On 
March 5, 10,000 units administered intra- 
venously and 20,000 units intramuscularly. 
Morphine used for sedation. Continued to 
have convulsions. On March 6, 1934, died at 


1:35 A.M. This patient was inadequately 
treated. 
Case itv. White, male, aged nineteen years. 


Admitted June 21, 1934, complaining chiefly 
of difficulty in speech and opening mouth. 
Inserted nail in foot twenty days previously. 
On June 27, 1934, examination revealed in- 
ability to open mouth, rigidity of muscles of 
neck, back, abdomen, and legs. Maximum 
temperature 105°F., average temperature 102°F. 
Pulse varied from 80 to 140 per minute. Trans- 
ferred to Surgery and wound debrided and 
foreign body removed under general anes- 
thesia. Forty thousand units tetanus anti- 
toxin given intravenously and 20,000 units 
intramuscularly. On June 28, 40,000 units 
antitoxin intramuscularly. Avertin sedation. 
On June 29, 60,000 units antitoxin intra- 
muscularly. Oxygen administered. Unmodified 
blood transfusion performed. Recovered and 
discharged on July 13, 1934. 

Case v. White, female, aged twenty-eight 
years. Admitted November 14, 1933, com- 
plaining chiefly of pain and difficulty in opening 
jaw. Inserted splinter right thumb five days 
previously. Physical examination revealed in- 
ability to open mouth and rigidity of neck 
muscles. Maximum temperature 105°F., aver- 
age temperature 102.4°F. On admission wound 
debrided and 40,000 units tetanus antitoxin 
administered intravenously and 20,000 units 
intramuscularly. On November 15, 1933, be- 
came cyanotic and developed signs of pul- 
monary edema. Mucus aspirated from mouth 
and nose. Received 60,000 units as on previous 
day. On November 16, received 40,000 units 
intramuscularly. On November 17, received 
20,000 units intramuscularly and again on 
November 18, 19, 20, 21, and 22. Patient 
kept relaxed with avertin. Fed by nasal tube. 
Recovered and discharged on December 15, 
1933. 

Case vi. Tetanus neonatorum. Colored, 
male, aged eight days. Admitted October 4, 
1934 with history that mother first noticed 
baby was unable to open mouth and nurse on 
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day before admission. Physical examination 
revealed marked opisthotonos and inability to 
open mouth. Umbilical stump infected. Tem- 
perature 104°F. Pulse ranged between 104 and 
160 per minute. Wound treated with applica- 
tion of hydrogen peroxide. Twenty thousand 
units tetanus antitoxin given intramuscularly. 
Sodium luminal used for sedation. On October 
5, 1934, given 20,000 units intramuscularly. 
On October 6 given 10,000 units intramus- 
cularly. On October 30, umbilical stump healed. 
Relaxation present. November 2, 1934, trans- 
fusion unmodified blood. Recovered and dis- 
charged on November 18, 1934. 

Case vu. Tetanus neonatorum. Colored, 
male, aged fourteen days. Admitted September 
7, 1934, with a history of infection of umbilical 
stump several days after birth. When ten 
days of age, became unable to nurse. Physical 
examination revealed marked opisthotonos and 
rigidity of all muscles and frequent convulsions. 
Difficulty of respiration and coarse rales over 
entire chest present. Temperature between 
100° and 105°F. On admission given 10,000 
units antitoxin intramuscularly. Hydrogen 
peroxide applied to wound. Luminal used for 
sedation. Fed by nasal tube. On September 8, 
given 10,000 units intramuscularly. On Sep- 
tember 11, improving. On September 13, 
feeding by mouth. Considerably improved. 
On September 20, 1934, completely recovered 
and discharged. 

Case vit. Colored, female, aged seven 
years. Admitted August 8, 1934, complaining 
chiefly of pain in abdomen of three days’ 
duration and inability to open mouth. Splinter 
in right foot eleven days previously. Physical 
examination revealed rigidity of muscles of 
neck, back and abdomen. Temperature on 
admission 99°F. Maximum temperature 106°F. 
On admission debridement of wound under 
general anesthesia; 20,000 units tetanus anti- 
toxin intravenously, 60,000 units intramus- 
cularly, and 3000 units in region of wound. 
On August 9, 1934, 50,000 units intramuscu- 
larly. Avertin used for sedation. On August 
10, 1934, 20,000 units intramuscularly and 
again on August II, 12, 13, 14, 15, and 16. On 
August 22, sitting up in bed, apparently re- 
covered. On August 24, 1934, discharged. 

Case 1x. Colored, male, aged four years. 
Admitted June 10, 1934 complaining of in- 
ability to open mouth. Incised wound of 
foot by piece of glass three weeks previously, 
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which apparently healed. Symptoms began 
three days before admission. Incubation period, 
eighteen days. Physical examination revealed 
marked episthotonos and rigidity of all muscles. 
Temperature on admission 104°F. Maximum 
temperature 106°F. On admission 10,000 units 
tetanus antitoxin given intravenously and 
37,000 units intramuscularly. Debridement of 
wound. On June 11, 20,000 units intravenously 
and 10,000 units intramuscularly. Avertin used 
for sedation. On June 12, 20,000 units intra- 
venously and 40,000 units intramuscularly. 
On June 15, 20,000 units intramuscularly. On 
June 17, condition much improved. Continued 
to improve to complete recovery and discharge 
on June 21, 1934. 

Case x. White, male, aged eight years. 
Admitted on April 10, 1934, complaining of 
stiffness of jaws. Inserted wood splinter in 
hand nine days previously. Physical exami- 
nation revealed inability to open mouth and 
rigidity of muscles of neck, back, and abdomen. 
Temperature on admission 100°F., maximum 
temperature 103°F. Pulse between 108 and 
126 per minute. On admission wound debrided 
under general anesthesia. Wood splinter one 
inch in length removed from depth of wound 
and much necrotic tissue. Eighty thousand 
units tetanus antitoxin given intravenously 
and 20,000 units intramuscularly. On April 
II, 20,000 units intravenously and 20,000 
units intramuscularly. Avertin used for seda- 
tion. On April 12, 20,000 units intramuscularly 
and again on April 13, 14, 15, 16, 17 and 18. 
Had no convulsions after avertin started. 
Continued to improve to complete recovery 
and discharge on May 22, 1934. 

Case x1. White, male, aged thirteen years. 
Admitted on April 27, 1932, complaining of 
generalized stiffness and peculiar springing 
gait eleven days after accidentally inserting 
splinter into right foot. On third day following 
injury wound in right foot spontaneously 
opened, discharging pus and splinter. Physical 
examination revealed comatose state, mouth 
fixed and could not be opened, rigidity of 
muscles of neck and back and _board-like 
rigidity of abdomen. Temperature on ad- 
mission 101°F. and maximum temperature 
same. On admission given 20,000 units tetanus 
antitoxin intravenously and 40,000 units intra- 
muscularly. Luminal and amytal used for 
sedation. On April 28, 20,000 units intra- 
muscularly and 20,000 units intravenously. 
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Marked opisthotonos and tarsal spasm. On 
April 29, 20,000 units intramuscularly and 
again on May 2. From then continued to 
improve to complete recovery and discharge 
on May 10, 1932. 

Case xu. White, male, aged fifteen years. 
Admitted September 2, 1933, complaining of 
stiffness of back, which appeared seven days 
after sticking wood splinter in foot. Three 
days after injury wound ruptured, discharging 
pus and splinter. Physical examination re- 
vealed slight trismus and marked rigidity of 
muscles of neck, back and abdomen. Tem- 
perature on admission 99.2°F., maximum tem- 
perature 103°F. On admission wound debrided, 
20,000 units tetanus antitoxin given intra- 
venously and 40,000 units intramuscularly. 
On September 3, given 10,000 units intra- 
muscularly. Luminal and amytal used for 
sedation. On September 4, given 40,000 units 
intramuscularly. On September 8, given 20,000 
units intramuscularly and again on September 
9 and 10. Continued to improve to complete 
recovery and discharge on September 28, 1933. 

Case xiii. White, female, aged nine years. 
Admitted September 24, 1934, complaining of 
stiffness of muscles and inability to open 
mouth. One month before admission stuck 
splinter in left foot. Five days later developed 
cellulitis and lymphangitis. Soaked foot in hot 
water for three weeks. Abscess developed and 
opened and drained, and splinter removed by 
family physician. Three. days later developed 
stiffness of masseter muscles and difficulty in 
swallowing. Physical examination revealed 
inability to open mouth and marked rigidity 
of muscles of neck, back, and abdomen. On 
admission, 20,000 units tetanus antitoxin 
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intravenously and 30,000 units intramuscu- 
larly. Avertin used for sedation. On September 
26, 30,000 units intramuscularly. Continued to 
improve to complete recovery and discharge 
on October 14, 1934. This patient represents a 
case of tetanus developing three days after 
operation, which occurred three weeks after 
primary injury. 

Case xiv. White, female, aged twenty 
years. Admitted July 4, 1930, complaining of 
spasticity of muscles of face, neck, back, and 
thighs. Abortion had been performed five 
days previously. Physical examination re- 
vealed bloody vaginal discharge, enlarged 
uterus, and rigidity of muscles of neck, back, 
abdomen, pelvis, and thighs. Temperature 
on admission 99.6°F., maximum temperature 
106°F. On admission, given 30,000 units 
tetanus antitoxin intramuscularly. Avertin 
used for sedation. On July 5, given 30,000 
units intramuscularly and again on July 6 
and 11. Oxygen given for cyanosis. Complete 
recovery and discharge on September 1, 1930. 

Case xv. White, male, aged nine years. 
Admitted March 11, 1933, complaining of 
pain in back and stiffness of jaws which began 
eight days after falling on back. Physical 
examination revealed abrasion on foot, “risus 
sardonicus,” marked rigidity of muscles of 
neck, back and abdomen. On admission, given 
20,000 units tetanus antitoxin intravenously 
and 40,000 units intramuscularly. On March 
12, spasticity of all muscles. Nembutal used 
for sedation. On March 13, 1933, 20,000 units 
intramuscularly and again on March 14 and 
15. On March 19, marked improvement in 
condition. Continued to improve to complete 
recovery and discharge on March 23, 1933. 
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CONGENITAL CYSTIC LUNG OR EMPHYSEMATOUS BULLA 


R. PoMERANZ, M.D., 


F.A.C.R. 


NEWARK, N. J. 


ONGENITAL cystic disease of the 
() lungs is an entity well known to 
the pathologist. One can find a very 
good description of this condition in the 
book of Henke-Lubarsch by Mueller; 
also Kaufman in his “ Pathology” discusses 
in detail the occurrence of congenital 
cysts in the lungs describing their different 
varieties and their etiology. But while 
the pathologists are well acquainted with 
this condition, a clinical diagnosis is rarely 
made. It is only since 1925 that studies 
of the clinical and radiologic manifestations 
of this disease have been reported. In 
that year Koontz collected 108 cases mostly 
from European literature, the material 
being obtained from autopsies. Wood from 
the Mayo Clinic reports 23 additional 
cases from the American and English 
literature and adds 16 of his own cases 
which he discusses extensively in a clinical 
study in 1934. Other cases were reported 
by Shore, Young, Duken, Harrington, etc. 
The most complete clinical and radiologic 
discussion of this condition was given by 
R. Lenk in his book, “‘ Roentgen Diagnosis 
of Intrathoracal Tumors” and in a subse- 
quent article in 1933 in which he reports 6 
additional cases. 


PATHOLOGIC ANATOMY 

Cystic lung disease is a condition in 
which various parts of the normal lung 
parenchyma are defective, and are replaced 
by thin-walled single or multiple free 
spaces, varying in size and shape. These 
spaces consist histologically of elements 
of the bronchial wall and are covered on the 
inside by a ciliated epithelium. The patho- 
genesis of these cysts is still doubtful. 
Some authors (Grawitz) say they are of 
congenital origin; others (Stoerk) consider 
them real neoplasms of adenomatous 


character; still others believe them to be 
due to fetal inflammation causing 
atelectatic bronchiectasis with postfetal 
secondary lack of expansion of the alveoli 
followed by destruction, thus forming the 
cysts. 

Lenk and Kaufman classified the cysts as 
follows: Closed sac-lung, open sac-lung, 
closed honeycomb lung, open honeycomb 
lung. This classification corresponds with 
their gross appearance. The cysts may or 

may not communicate with the bronchial 
tree. Those communicating with the 
bronchi are filled with air; the others are 
filled with fluid. They may occur in infants, 
children and adults (about 1 in_ 1600 
examinations, according to Lenk). This 
gross classification is important for the 
radiologist, as the knowledge of it will 
enable him to make an accurate diagnosis 
intravitam. 


CASE REPORT 


Mrs. S. A., twenty-three years old, was 
referred to me for an x-ray examination of the 
chest by Dr. S. Schulsinger of Newark, N. J. 
with a provisional diagnosis of possible active 
tuberculosis. 

History: Three days prior to the x-ray exami- 
nation on July 16, 1934 the patient suffered 
from a peculiar oppressive feeling in her chest 
and throat after a strenuous walk; this was 
followed by hemoptysis. The patient lost about 
14 cup of blood. She complained of occasional] 
dyspnea, more pronounced on exertion, and of 
occasional pain in the chest on deep inhalation. 
There was no history of previous respiratory 
infection of importance, or of recent loss of 
weight. The patient had had typhoid fever 
when thirteen years old. Family history was 
negative for tuberculosis. 

Clinical Findings: Dr. S. Schulsinger and 
F. Baum found changed vesicular breathing, 
more amphoric in character, over the anterior 
and posterior aspects of the left upper chest. 
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X-ray Findings: The radiographic and fluoro- 

scopic examination revealed an absence of pul- 

monic structures in the left second and third 
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examination was also performed. At no time 
could any change in the radiographic findings 
be noted. The clinical condition of the patient 


“1G. 1. Plate taken July 16, 1934. Note increased 
aeration and lack of lung markings in left second and 
third intercostal spaces. Presence of a meshwork of 
thin lines in neighborhood of left hilar region. Left 
hilar shadow is practically absent. 


intercostal spaces. (Fig. 1.) In this area a mesh- 
work of lines forming large openings was 
present, some circular and some rectangular in 
shape. The left hilum was hardly visible. The 
left sternal border was unusually well visual- 
ized. A fine line, semicircular shape, 
extended from the level of the third rib down- 
ward to the left middle lung field, ending 
blindly. The mediastinal organs were not dis- 
placed except for slight deviation of the lower 
part of the trachea to the right side. 

These findings were reported as suggestive of 
localized emphysematous bulla, or of a possible 
localized pneumothorax. For this reason I 
requested a re-examination in about two weeks. 
his was done on August 6, 1934 at which time 
no material change of findings could be noted. 
Fig. 2.) I, therefore, reported that the findings 
were most probably due to an organic pul- 
monary defect such as a congenital pulmonary 
cyst. | followed up the case for the next six 
months taking radiographs almost monthly up 
to January, 1935 at which time a stereoscopic 


Fic. 2. Plate taken August 4, 1934 showing same 
findings. 


was relatively good. There was no loss of 
weight. After a few weeks in bed the patient 
recovered from the first hemoptysis; this 
symptom, however, recurred twice after minor 
strains. Reasoning that the hemoptysis was 
due to dragging of small vessels surrounding the 
cyst, I applied 975r of roentgen rays to the 
left upper anterior parahilar region (at the 
suggestion of Dr. Craver, N. Y. Cancer 
Memorial Hospital). This total dose was given 
in three weekly installments: October 21, 1934, 
575r; October 28, 1934, 200r; November 5, 1934, 
20oor. Technique: 140 kv., 4 Al., 5 ma., 40 
F.S.D., 10 X 10 cm. portal. After these treat- 
ments, the hemoptysis stopped completely, the 
patient gained weight and was able to return to 
work (operator in a dress factory). On January 
21, 1935, Dr. J. Kaufman injected by the intra- 
nasal method (demonstrated by Dr. Forestier) 
20 c.c. of lipiodol into the left upper lobe. 
(Fig. 3.) The bronchographic findings revealed 
distinctly an abnormal course and an abnormal 
division of the upper left bronchus. Fluid 
levels could be seen in the parahilar region. 
Several wide bronchi, ending blindly, extended 
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esophagus is not displaced: there is no 
evidence of functional pathology. 
From the clinical viewpoint it is impor- 


upward towards the left apex, with no evidence 
of alveolar structures. Just below the area of 
the cyst the bronchi were well visualized; they 


Fic. 3. Bronchographic examination January 21, 1935. 


were of normal width; the lipiodol extended 
into the finest alveoli. The heart was displaced 
to the right side for a distance of about 0.5 cm. 
The lateral view showed that the large cyst 
occupied the entire left upper lobe; the defec- 
tive bronchi extended both anteriorly and 
posteriorly. (Fig. 4.) There were also fine 
circular lines visible in the vicinity of the right 
hilum suggesting possible evidence of smaller 
cysts in the right parahilar region. Broncho- 
graphic examination of the right side may be 


attempted at a future date. (Fig. 5.) 
COMMENT 


The bronchographic examination, in 
my opinion, confirms the reported findings 
of a congenital cystic disease of the left 
upper lobe belonging to the group of large 
open honeycomb lung. It is evident that 
the air has free access to the bronchi 
leading into the large cyst. The trachea In 
its lower part is slightly displaced to the 
right side. To what is the dyspnea due? 
It is probably due to an excessive overload- 
ing of the cyst with air causing secondary 
pressure on the mediastinal organs. The 


Fic. 4. Lateral view taken at same time as Figure 3. 


tant to remember the following symptoms: 
(1) Good general condition of the patient. 
(2) Occasional attacks of peculiar dyspnea 
with no apparent cause. (3) Hemoptysis 
following a minor strain. (4) Sputum 
persistently negative for tuberculosis. Most 
of the cases reported by Lenk were 
originally diagnosed as due to active 
tuberculosis, several of them were placed 
in tuberculosis sanitaria. This mis-diagnosis 
and the further danger of exposure to 
tuberculous infection could have been 
prevented by proper radiologic diagnosis. 


RADIOLOGIC SYMPTOMS 


We find, as a rule, a meshwork of mark- 
ings consisting of fine, sharply defined, very 
thin lines with large openings; lack of the 
normal pulmonary structure in the patho- 
logic area; differences in size and shape of 
the hilar shadows; lack of previous evidence 
of inflammatory lesions or of shrinkage and 
adhesive changes; no change or progress of 
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findings on serial radiographic examina- 
tions; finally, the bronchographic findings 
of blindly ending large bronchi with lack of 
aveolar structures, horizontal fluid levels. 


DIFFERENTIAL DIAGNOSIS 


Keeping these radiologic symptoms in 
mind, one should be able to distinguish 
this condition from an active tuberculosis. 
In cases of bronchiectasis one finds a 
meshwork consisting of thick walls, also 
evidence of inflammatory changes, adhe- 
sions, shrinkage, and fibrosis. Occasionally 
a diagnostic pneumothorax may be neces- 
sary for demonstration of the peripheral 
pleural wall and for differentiation of the 
visceral pleura from the wall of the cyst. 
I am not discussing here the differential 
diagnosis of the fluid-containing cysts. 
In that case one will have to differentiate 
between the following conditions: echino- 
coccus cyst, abscess, empyema, dermoid 
cyst, thoracic tumor, etc. 

Another point I would like to bring out 
is the possibility of pregnancy in a case of 
cystic lung disease. In my opinion, when 
the condition is recognized at the proper 
time, the patient should not be permitted 
to carry out the pregnancy. We know that 
pregnancy constitutes a major strain on the 
vascular and pulmonary system which 
these patients cannot endure without dan- 
ger to their lives (danger of hemorrhage). 


SUMMARY AND CONCLUSIONS 


1. A case of a congenital cystic lung 
disease belonging to the group of open, 
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large, honeycomb lung in a female adult 
was presented by means of serial radio- 
graphic, steroscopic, and bronchographic 


Fic. 5. Plate taken January 26, 1935, showing lipiodol 
below region of cyst. 


examinations. This presentation is offered 
with the necessary reservation of its final 
proof, which could be ascertained only by 
the pathologist. 

2. The clinical symptom of hemoptysis 
was successfully treated with roentgen 
rays. 

3. The importance of early radiologic 
recognition of this condition in general 
practice is stressed in order to prevent a 
misdiagnosis of active tuberculosis with its 
dangerous consequences. This is of great 
social and economic importance. 
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TOXIC CIRRHOSIS OF THE LIVER DUE TO 
CINCHOPHEN POISONING 


TALMA-MORISON OPERATION WITH COMPLETE RECOVERY OF THE PATIENT 


Frep B. CLARKE, M.D., F.A.C.P. AND FrAncis B. SETTLE, M.D., F.A.C.S. 


Internist, Seaside, Community and St. Mary’s 
Hospitals 


Surgeon, Seaside, Community and St. Mary’s 
Hospitals 


LONG BEACH, CALIF. 


HIS patient, a white married woman, 

aged forty-nine, first came under the obser- 

vation of one of us (F. B.C.) on January 

22, 1929, at which time she had a maxillary 

sinusitis and a low grade pulmonary tuber- 

culosis. From this time on she has been under 
observation for a variety of conditions. 

For many years she had had a pulmonary 
tuberculosis with repeated hemorrhages, and 
had developed a marked fibrosis of the Iungs 
with only occasional trouble attributed to the 
tuberculosis. In February, 1930 she developed 
a great deal of pain in her chest associated 
with cough and expectoration of a moderate 
amount of blood. After a few days’ rest in bed 
this disappeared and she was apparently as 
well as ever, but following this the patient had 
repeated attacks from time to time. Her 
general physical condition seemed excellent. 
She regained her normal weight and seemed 
exceptionally well, considering the changes 
that had taken place in her lungs over a period 
of many years. 

About May, 1931 she developed pain and 
discomfort in the joints of her fingers, knees, 
and ankles. The joints became somewhat 
swollen and were definitely and decidedly 
tender. Since that time she has had recurring 
attacks of rheumatoid arthritis, which fre- 
quently became very annoying, but never 
severe enough to completely incapacitate her; 
although at times walking and using her hands 
caused her a great deal of pain. 

She had received many forms of treatment 
for this arthritis and an effort was made to 
clear up her sinus infection as this was believed 
to be the source of her arthritis. She had 
several nasal operations but continued to have 
the sinus infection, only in a lesser degree. 
Stock vaccines were used and a bacteriophage 
was prepared and administered, neither of 
which proved of any value. Hydrotherapy and 
physiotherapy were utilized with little benefit. 


In June and July, 1931 the joints of her hands 
became exceedingly painful requiring sedatives 
with local applications and vaccines. Between 
June 15 and August 10, 1931 thirty tablets of 
oxyliodide were given her. Ten days later she 
came to the office complaining of nausea, 
which was attributed to the tablets. Further 
administration of the oxyliodide was discon- 
tinued. She was seen again four days later 
because of nausea and vomiting which had 
persisted for two or three days and at this 
time she had a very definite pain in the right 
upper abdomen and stated that the urine had 
been very dark in color. Examination showed a 
decided tenderness in the region of the gall 
bladder, there was a trace of bile in the urine, 
and the temperature was normal. Hospitaliza- 
tion was refused and she was advised to remain 
in bed and to take plenty of fruit juices and 
alkalies. 

The patient was seen only occasionally 
following this and three weeks later she was 
seen again at which time there was marked 
jaundice, nausea and vomiting were persistent 
and she was admitted to the hospital. 

The blood count was within normal limits. 
The stools were apparently normal. Van den 
Bergh indirect 2+, direct negative. The urine 
was negative except for a large amount of 
diacetic acid, an occasional hyalin cast and a 
small amount of bile. Pain in the right upper 
quadrant persisted requiring sedatives. Jaun- 
dice was very marked but the arthritic symp- 
toms of which she had previously complained 
had practically disappeared. 

The diagnosis at that time was: Pathological 
gall bladder probably with stones and a low 
grade infection; arthritis, rheumatoid in type; 
chronic sinusitis; and healed tuberculosis. 

The patient was dismissed from the hospital 
at her own request. She was seen again one 
week later, jaundice having become progres- 
sively worse, with very severe pain in the 
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abdomen requiring 14 grain morphine hypo- 
dermically to relieve the pain. Vomiting 
occurred when food was taken and she had an 
elevation in temperature of 1°. 

She was again hospitalized and examination 
revealed the following: the eyes, ears and throat 
were normal. There was a persistent chronic 
sinusitis. Chest examination showed an old 
healed tuberculosis of many years’ standing 
with no evidence of activity. Heart was normal 
in size, rate was regular and go; blood pressure 
120/90. Abdomen showed marked tenderness 
and distention, with maximum amount of 
tenderness just below the ensiform process and 
to the right. The entire abdomen was tym- 
panitic. The skin showed a marked degree of 
jaundice. Temperature was 99°F. Urine exami- 
nation showed a large amount of bile and a 
large number of hyalin casts and an occasional 
granular cast. Van den Bergh indirect +2, 
direct +4, icterus index 60, N.P.N. 40, coagu- 
lation time 3!5 minutes, bleeding time 6 
minutes, fragility test .45. Blood count: 
hemoglobin 68 per cent, erythrocytes 4,560,000, 
leucocytes 10,000, polymorphonuclears 58 per 
cent, small lvmphocytes 42 per cent. 

In a number of subsequent blood counts 
the polys varied from 60 per cent to 80 per cent. 
Stool examination showed traces of bile, 
otherwise negative. A flat x-ray picture of the 
abdomen did not show evidence of gallstones. 

A tentative diagnosis of gall-bladder disease 
was made. Surgery was advised on a presump- 
tive diagnosis of either cholecystitis with 
stones or possible stone in the common duct, 
but because of her former frequent attacks of 
hemoptysis due to the tuberculosis operation 
was refused by the family. 

Her condition became worse, the abdomen 
more distended, and the temperature ranged 
from 99° to 100°F. each day. Pulse varied from 
100 to 130 and respirations from 20 to 26. 
Nausea continued. Intravenous glucose and 
saline were administered daily. 

The following are excerpts from bedside notes: 

September 16, 1931. The thing of interest 
in this case is that at the time of her previous 
admission the Van den Bergh indirect reaction 
was 2+ and direct negative. At this time the 
Van den Bergh shows a strong direct reaction 
and a moderate indirect reaction. There is a 
zreat deal of bile in the urine and the stool 
contains some bile. General condition of the 
satient shows decided improvement. 
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September 21, 1931. This patient com- 
plains of dizziness; the jaundice is still present 
but the obstruction of the biliary tract seems 
less complete since the stool has a deeper 
yellowish color. There is still marked distention 
of the abdomen and there is apparently some 
fluid developing in the abdomen. The N.P.N. 
and blood pressure remain normal; although 
ever since she has been in the hospital repeated 
urine examinations have shown granular casts 
but no albumin. 

September 25, 1931. In the last four days 
every stool contains bile, some of them to the 
extent that they are brown in color instead of 
yellow. There has been some ascites and 
edema of the extremities and increasing 
diminution in the urine output; diuretin did 
not seem to effect an increase in the latter. 
Fluids were restricted and on the previous day 
she had been given an injection of bismuth 
intramuscularly. Jaundice seemed less marked 
and abdominal discomfort less marked. It is 
interesting to note that this jaundice became 
extreme without a previous history on which a 
positive diagnosis of common duct or gall 
stones could be made. This leads one to specu- 
late as to whether or not a malignancy of 
gall bladder, liver, or head of the pancreas 
might be present. A cirrhotic change in the 
liver was also considered because of the 
occurrence of ascites. 

During the next twenty-four hours the con- 
dition became markedly worse, the pain more 
intense, but the jaundice remained about the 
same. Temperature was elevated and it was 
decided that an exploratory operation should 
be done. 

September 26, 1931. Operation (F. B. S.): 
Under spinal anesthesia exploration of the 
abdomen was done through a high right 
pararectus incision. There were several liters 
of straw-colored fluid which was gradually 
removed. The peritoneum was apparently 
normal. The liver was about the size of the 
human fist, nodular and scirrhous. The gall 
bladder, cystic, common and hepatic ducts 
were normal. The head of the pancreas was 
firm but otherwise normal and the spleen was 
normal in size. The stomach, duodenum, and 
the entire small and large bowel were grossly 
normal. The uterus and left adnexa were 
normal but there was a large, fixed, irregular, 
soft tumor mass in the region of the right 
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ovary. Tissue from the liver was not obtained 
because of the possibility of precipitating 
bleeding. Since this patient has a definite 
atrophic cirrhosis of the liver with only an 
approximate 10-15 per cent of normal liver 
volume remaining, it was thought wise to 
utilize the omentum in an attempt to establish 
a collateral circulation, thus relieving the load 
on the portal circulation. The liver, being 
small and nodular, precluded an attempt to 
utilize the surface of the liver itself in an 
attempt to establish collateral circulation. 
The omentum, being fairly normal and of 
moderate size, was transposed between the 
rectus sheath in the lower half of the incision 
after the fashion described by Talma-Morison. 
One small rubber tissue drain was inserted 
down to the omentum to act as a drain in the 
event of re-formation of ascites during the 
next forty-eight hours. 

Prognosis: Immediate mortality 5 per cent; 
ultimate mortality 100 per cent. 

Post-operative diagnosis: (1) Atrophic cir- 
rhosis of the liver, cirrhosis being toxic in 
origin; (2) right ovarian cyst. 

This patient had a very stormy convales- 
cence during the first twenty-four hours. The 
drainage from the abdomen continued in very 
large amounts requiring frequent changes in 
the dressings. The temperature began to 
subside and after about five days it was 
possible for her to take fluids by mouth and 
improvement became apparent. 

Four weeks following the operation, the 
wound having been healed for approximately 
a week, the ascites became somewhat marked 
with rather marked abdominal discomfort. 
The operative wound was reopened sufficiently 
to allow the escape of ascitic fluid. Drainage 
continued for about ten days or two weeks. 
Improvement, while gradual, was definite and 
after about four months she appeared to be in 
fairly normal health. She has been under the 
occasional observation of one of us_ since 
(F. B. C.) and at the present time appears to 
be a normal, healthy individual except for an 
occasional recurrence of arthritic symptoms. 
However, she never becomes incapacitated 
and is able to do her own housework. Her 
appetite is excellent; she complains of no 
gastrointestinal disturbance and elimination is 
fairly normal. On the whole, there seems to be a 
definite and decided arrest of the tuberculosis 
and the arthritis is definitely subsiding. 
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COMMENTS 


In toxic cirrhosis of the liver jaundice 
seems to be the one constant symptom 
always present. Ascites is relatively rare 
and, when it occurs, it undoubtedly must 
mean that there have been some cirrhotic 
changes in the liver prior to the develop- 
ment of the severe symptoms. which 
brought the patient under the care of the 
physician; ascites, when it does occur, 
is of very serious import and few patients 
recover when this symptom develops. 
It is reported by Weir that jaundice and 
ascites were present in 13 of the 117 cases 
and that only 3 of these 13 recovered. 

In view of the fact that ascites occurring 
in the presence of marked jaundice is 
exceedingly serious our case necessarily 
becomes one of unusual interest. Ascites 
became quite marked and because of the 
seriousness of the patient’s general condi- 
tion it caused marked embarrassment to 
the circulation and respiration. Para- 
centesis was resorted to but with relatively 
poor results as the trochar was continually 
blocked by the bowel. It was therefore 
deemed necessary, if this patient were to 
recover, to have more adequate drainage 
of the abdominal fluid and therefore a 
Talma-Morison operation was done. Inso- 
far as we know, this is the first time this 
operation has been performed for the relief 
of ascites in acute toxic cirrhosis of the 
liver. 

The question of pain, and very severe 
pain, in the right upper quadrant of the 
abdomen was of very great interest. In 
this case we believed the pain was due to 
definite gall-bladder pathology. Two weeks 
prior to the patient’s admission to the 
hospital morphine was required to relieve 
this pain. After the patient entered the 
hospital the severe pain continued to be a 
very important factor. It was so severe, in 
fact, that it was felt beyond a shadow of 
a doubt that she had gallstones which 
were the origin of this pain. However, 
exploration showed the gall bladder to be 
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perfectly normal and since the cirrhosis 
has subsided she has had no pain. 

In reviewing this patient’s history of 
prolonged infection and the administra- 
tion of a relatively small amount of 
oxyliodide, it is fair to assume that there 
probably was considerable damage to the 
liver prior to the administration of the 
oxyliodide. Fagge, of London, early re- 
ported instances in which a postmortem 
examination showed a very advanced 
portal cirrhosis in subjects, who, appar- 
ently in perfect health, had died suddenly 
as a result of accident. He pointed out that 
through collateral vascular connections, 
especially those described by Sappey, the 
portal circulation had been reduced to a 
point at which the decompensated liver 
was able to function without the occurrence 
of ascites, hemorrhages, or other symptoms. 

Talma was the first to suggest the 
establishment of a collateral circulation. 
Drummond and Morison, working jointly 
on the same theory, introduced the opera- 
tion of omentopexy to increase the col- 
lateral circulation and attempted to 
produce vascular adhesions between the 
surface of the liver and the abdominal wall. 
The wveration itself is fairly simple and 
has a relatively small risk. 

W. J. Mayo has advised, in addition 
to the Talma-Morison operation, an added 
relief to the portal circulation by removal 
of the spleen. Mayo reported in 1924, 
47 patients who had received Talma- 
\lorison operations for portal cirrhosis: 
- died in the hospital; 21 were alive when 
last heard from; and 1 had lived for nine 
vears at that time. 

Bollman has proved beyond doubt that 
the amount of hepatic tissue in the animal 
is greatly in excess of the amount necessary 
to secrete a sufficient amount of bile. Bile 
in normal quantity and quality may be 
excreted from less than 10 per cent of the 
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liver. This small amount of tissue can also 
maintain the normal amount of sugar in 
the blood, deaminize the amino acids, 
form urea, and destroy uric acid. While the 
animal may live for a considerable length 
of time, there is less resistance to toxic 
agents, injured tissues heal more slowly, 
and the lessened liver tissue is much more 
subject to degenerative changes than 
the normal liver. 

Fishback further showed that the liver 
may be resected in successive stages so 
that hepatic tissue equal to the original 
weight of the whole liver may be removed 
from the animal, and in fact, this has 
actually occurred in cases of hypertrophy 
and hyperplasia. This regeneration may 
be prevented by diverting the portal blood 
from the liver, and also by producing 
obstructive jaundice or extensive toxic 
cirrhosis. 

Cirrhosis is evidence of severe injury to 
the liver and the major portion of the 
organ must be functionless before symp- 
toms appear. This must have been true in 
the patient under discussion because of the 
late symptoms as compared to the extreme 
degree of atrophic cirrhosis. That regenera- 
tion of the liver in the human takes place, 
at least functionally, is evidenced by the 
fact that this particular patient has main- 
tained life and is apparently in fairly 
normal health more than three years later. 
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TREATMENT OF EXTERNAL DUODENAL FISTULA 


Joun I. Pert, m.p. 


CHICAGO, 


XTERNAL duodenal fistulas can be 

classified from the clinical point of 

view and from the standpoint of 
pathological anatomy. When regarded from 
the clinical viewpoint there are: 

1. Small fistulas; they have very little 
drainage, a slight irritation of the skin 
about the external opening and practically 
no impairment of the patient’s general 
condition. 

2. Large fistulas; they have a copious 
drainage of duodenal content with serious 
tissue destruction in and about the external 
opening. Local symptoms are accompanied 
with rapidly developing dehydration, grave 
changes in blood plasma and a resultant 
toxemia. 

When regarded from the pathologic- 
anatomical viewpoint external duodenal 
fistulas are divided into: 

1. Terminal fistulas; i.e. wherein the 
internal opening takes its origin from the 
stump of the transversely divided bowel. 

2. Lateral fistulas; wherein the internal 
opening of the fistula results from a 
defect of the duodenal wall, but where the 
continuation of the duodenum itself is 
not interrupted. 

Terminal fistulas are usually large. They 
may develop as a postoperative complica- 
tion subsequent to the Billroth 2 type of 
gastric resection and from the closed end 
of the duodenal stump. The first, or superior 
part of the duodenum is rather short. Its 
length seldom exceeds 5 cm.; and its 
transverse diameter varies from 3.75 to 
3 cm. The blood supply of the post-py lesic 
part Is comparatively poor. These fac- 
tors, In conjunction with either faulty 
technique or an unfavorable pathological 
situation, give rise to terminal fistula 
formation. For instance the available 
duodenal stump may be so short that 
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adequate closure cannot be carried out 
efficiently, or, the suturing may be so 
tight that a subsequent ischemia, necrosis 
and “‘blow out” of the inverted part of the 
bowel results. Placing drains in contact 
with suture line of duodenum is a pre- 
disposing factor. 

Lateral fistulas develop from various 
causes, among which perforation from an 
ulcer, pressure necrosis from drain-tubes, 
circulation disturbances following separa- 
tion of adhesions, operations on the pylorus 
or on the duodenum proper, accidental 
injuries of the duodenum during opera- 
tions on the gall bladder, colon, stomach, 
pancreas and kidneys play an important 
role. 

Before the fistula becomes manifest, 
there is always a prelude within the 
abdomen. This commences with the forma- 
tion of an opening on some part of the 
duodenum, from causes already mentioned, 
with a subsequent escape of duodenal 
fluid into the abdominal cavity. A fatal 
peritonitis may follow before the cause is 
realized. Only when the patient survives 
this dangerous shock and hours or days 
later either artificial, or spontaneous drain- 
age demonstrates the presence of devastat- 
ing enzymal activity of duodenal juice in 
the rapidly enlarging opening; then we are 
facing the dreaded duodenal fistula. 

On the other hand, if the opening on the 
duodenum is small, the escaping duodenal 
content slowly worms itself between the 
already preformed adhesions and a localized 
abscess may develop. This collection may 
reach the surface spontaneously, or the 
fistula will be completed by artificial 
means through surgical intervention. 

Why does the duodenal fistula show so 
little tendency to heal? In the literature 
we read much of the effect of pancreatic 
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enzymes on tissue and on skin; but little, 
if anything is said about mechanical 
causes such as peristalsis, intraintestinal 
pressure, etc. Yet, if we analyze the 
problem, what a duodenal fistula presents 
us, we cannot disregard several factors in 
the motility of the gastrointestinal tract 
which, without doubt, play a very impor- 
tant rdle in sustaining the fistula and 
delaying its healing. 

In the average case of duodenal fistula 
large quantity of duodenal content is 
escaping through the external opening. 
We know that there is an opening on the 
duodenal wall, but why do we get such an 
enormous amount of drainge through 
this relatively small opening? The size of 
the hole on the duodenal wall in most 
instances is still much smaller than the 
lumen of the bowel. Why does the duodenal 
content prefer the small fistulous tract, 
instead of the comfortably wide, free 
avenue downward toward the jejunum? 

The answer for the foregoing questions Is 
evident in the following established and 
generally accepted physiological facts: 

1. The normal intraduodenal pressure is 
equivalent to 15 cm. of water. This pressure 
is higher during increased peristaltic action 
of the duodenum. 

2. ““The movements of the duodenum 
show some special features, viz. contrac- 
tion of the first part (duodenal cap), 
peristalsis of the second and third parts, 
antiperistalsis of the second and _ third 
parts and segmenting movements. Nor- 
mally the contents are passed to and fro a 
‘ew times in the duodenum before passing 
on into the jejunum, but once they have 
passed on they do not return. Anti-peristal- 
sis Is most definite in the second part of 
he duodenum, and leads to periodic filling 
{ the duodenal cap, or even regurgitation 

ito the stomach. Very rapid mixing of the 
ontents with the digestive juices results 
rom this to and fro movement.””! 

Taking these statements into considera- 

on, it will be clear that, if we bave an 

ening on the first, or second part of the 
uodenum and this opening has a free 
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communication with the body surface, then 
the normally existing intraduodenal pressure, 
plus the digestive activity of the escaping 
fluid will suffice to keep this fistula 
open. 

To remedy this situation we must first 
reduce the intraduodenal pressure and second, 
decrease the digestive potency of the 
escaping duodenal content to a_ possible 
minimum. These necessary prerequisites to 
close the fistula are usually possible, at 
least in the lateral type. 

In the lateral duodenal fistula wherein 
the original passage from stomach to 
duodenum is patent, one should pass a 
Rehfuss tube into the latter. Through this 
tube the duodenal content should be con- 
tinually aspirated, a minimal intraduodenal 
pressure sustained and the escape of the 
digestive fluid into the fistula prevented, 
or at least diminished. One should try to 
pass a second tube into the jejunum. If 
this is successful, and if x-ray determines 
its position in the jejunum, the patient 
can not only be fed, but the aspirated 
duodenal content can be re-injected through 
this jejunal tube. The external opening 
should be dressed frequently with well- 
saturated compresses of 5 per cent tannic 
acid solution and as long as the crater is 
large it should be flushed simultaneously. 
When the discharge has been reduced to a 
negligible amount, the tannic acid com- 
presses can be replaced with dressings of 
5 per cent tannic acid ointment in which 
aquaphor, because of its adherent property, 
is used as a base. 

If we are successful in passing a second 
tube into the jejunum, we have solved the 
problem of feeding the patient. Beyond the 
duodenojejunal junction peristaltic move- 
ments are definitely of the forward type. 
Danger of regurgitation into the duodenum 
is negligible and anyway we have in the 
duodenum a constant safety valve in the 
form of aspiration. 

If unsuccessful with the jejunal tube, the 
patient must be supplied with normal 
salt solution and glucose by intravenous 
injections and hypodermoclysis. 
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The situation is entirely different in cases 
of terminal fistulas. As pointed out pre- 
viously, this type of fistula occurs after 
Billroth 2 type gastric resections, wherein 
the stump “blow-out” resulting occasion- 
ally in an opening, which corresponds with 
the entire lumen of the gut. 

Here the patient can be nourished if the 
end-to-side gastroenterostomy works, but 
aspiration through a duodenal tube, as 
just suggested, is impossible. Surgical 
closure of such a fistula should be entirely 
out of the question. 

If the suture line did not hold at the 
original operation, it would be a dangerous 
effort to subject this extremely debilitated 
patient to a second surgical intervention, 
where the mobilization and _ secondary 
suture of the duodenal stump in an in- 
fected field may cause far more damage 
than one cares for. 

Treatment should be general and local. 
Morphine and atropine in copious doses, 
hypodermoclyses and intravenous infusions 
of normal salt, glucose and buffer salts 
solutions every four to five hours in the 
first three or four days. The amount 
depends on oral intake and the amount of 
discharge through the fistula. A Levine 
tube introduced into the stomach is always 
of value until the new anastomosis proves 
itself properly functioning. If the latter 
works satisfactorily the parenteral ad- 
ministration of fluids can be diminished 
and finally stopped. 

In the matter of local treatment we must 
realize that in these terminal fistulas we 
are unable to prevent the escape of duo- 
denal contents by reducing the intraduo- 
denal pressure. 

However, by producing a counter-pres- 
sure from the outside, through the external 
opening, we can prevent, or at least diminish 
the flow of the discharge caused by the 
pressure within the bowel. 

With a 15 cm. pressure of water in the 
duodenum our problem is to raise the level 
of the external opening of the fistula near, 
or if possible higher, than 15 cm. from the 
internal opening. We do this because 
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according to the laws of hydrodynamics no 
duodenal content will escape if the weight 
of the fluid in the fistulous canal equals or 
surpasses the pressure within the gut. 
The distance between the internal and 
external openings of the fistula will vary 
according to individuals. This depends not 
only on the thickness of the abdominal 
wall, but also to the relative location of 
both internal and external openings. In 
the average case where the external open- 
ing of the fistula is located somewhere on 
the anterior abdominal wall the level of the 
opening will be 6-8 cm. higher than the 
internal opening. The patient is, of course, 
in a recumbent position. 

This position should be maintained. But 
if the fistulous tract has a downward 
oblique tendency, a moderate Trendelen- 
burg position is recommended. However, 
where the opening is situated on the right 
lumber region or perhaps is located pos- 
teriorly, the patient should lie on his left 
side with head lowered slightly. In any 
case he should be in such a position that the 
external fistulous opening is at the highest 
point above the internal opening. 

The local treatment of the fistulous 
crater must not consist of applying dry 
dressings! They are absorbent, and facili- 
tate the drainage, which is just contrary 
to what we want! 

The crater should be covered with very 
thick pads of well-saturated gauze, or 
better yet thick water-logged cotton pads 
in order to increase the weight of the fluid 
in the fistulous canal (creating ‘‘head- 
pressure”) and so to counteract the intra- 
duodenal pressure. This dressing should 
be changed frequently and the crater 
flushed simultaneously. 

Physiologically we have also to combat 
the destructive action of digestive fer- 
ments. Potter used N/1o HCl and beef 
juice.2>, Warshaw employed N/1o HCl 
with a 10 per cent Witte’s peptone solution 
as continuous Irrigation and dressings.’ 
One per cent citric acid solution has also 
been recommended.’ In the following cas« 
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5 per cent tannicacid solution was used with 
excellent results. 


The patient (F. N.), forty-nine years old, 
was brought into the Evangelical Deaconess 
Hospital with a massive hemorrhage from a duo- 
denal ulcer. A Levine tube was introduced into 
the stomach and the gastric contents were 
aspirated every hour, followed by injections 
of 8 c.c. of 50 per cent glucose solution. Oral 
feedings were withheld for three days dur- 
ing which time the patient received 4000 c.c. 
per day of normal salt solution with 5 per cent 
glucose and 14 gr. of morphine every six hours. 
Six days after the hemorrhage 500 c.c. of whole 
blood were transfused. The patient recovered 
from the effects of the hemorrhage and in the 
fourth week after his admittance into the 
hospital an x-ray examination revealed a large 
duodenal ulcer. In view of the patient’s com- 
plaint of ulcer symptoms for the past eleven 
years an operation was decided upon. 

Operation November 24, 1934. Three c.c. 
of spinocaine for spinal anesthesia was used. 
This was supplemented with ether toward the 
end of the operation. The abdomen was opened 
and explored with a midline incision between 
the xyphoid process and the umbilicus. No 
masses were palpable along the colon. The 
appendix was short, freely movable and with 
no adhesions around it. The jejunum and ileum 
appeared to be normal. The stomach was of 
normal size and no scar formations were noted 
on its anterior surface. The pylorus easily 
permitted a finger. Just beyond the pyloric 
ring there was a large stellar scar which 
extended downward along the greater curvature 
of the duodenum. There were membranous 
adhesions present between the duodenum and 
the gall bladder. No stones were palpable either 
in the gall bladder or in the common bile duct. 
\ slit was made in the gastrohepatic ligament 
and the lesser peritoneal cavity was explored. 
't was found to be free excepting the posterior 
»vloric antrum which was adherent to the 
vancreas. A Billroth 2 type resection with 

etrocolic Polya modification was decided 
ipon. The vessels of the gastrohepatic liga- 
nent were ligated, after which the gastrocolic 
gament was divided so that more than half 

' the distal part of the stomach became mobil- 

ed. Two Payr clamps were applied on the 

omach, parallel with the long axis of the body 

' the patient and the stomach was divided 

ith the radiocauterodyne. By holding up the 
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distal part of the stomach the adhesions be- 
tween the posterior prepyloric region and the 
head of the pancreas were divided between 
ligatures and the duodenum was also mobilized 
114” from the pylorus. 

The duodenum was divided between four 
artery forceps across the ulcer. Using No. o 
double chromic continuous catgut suture the 
stump was inverted and two rows of inter- 
rupted silk sutures were used to complete the 
closure of the bowel. During this phase of the 
operation a _ regrettable incident occurred. 
All the Nos. 6, 8 and 1o silk stitches, which 
were to be used as Lembert sutures to close the 
stump, broke while being tied. (The silk was 
either damaged by over-sterilization or by 
traces of sulfurous acid remaining in the steril- 
izer after sterilizing rubber gloves.) 

In order to avoid the somewhat damaged 
seromuscular areas we had to put the first 
row of No. 12 silk stitches in the place intended 
for the second row and the second row had to 
be placed still farther down. This resulted in an 
apparently very satisfactory closure, although 
it was rather tight. An omental tag was fast- 
ened over this suture line for further security. 

A slit was then made on the mesocolon and 
the first jejunal loop was pulled through it 
into position for side-to-end anastomosis with 
the stomach. This latter was performed with a 
continuous through-and-through chromic cat- 
gut, and silk was used for the serosa. The edges 
of the slit on the mesocolon were fastened with 
interrupted silk stitches 0.5 cm. above the 
new stoma, two cigarette drains were placed 
in the vicinity of the duodenal stump and the 
abdominal wound was closed. On completing 
the operation 700 c.c. of whole blood were given 
to the patient. 

Postoperative Course: Stomach lavage was 
done subsequent to the operation after which 
a Levine tube was passed into the stomach and 
the patient given the usual routine care. 
Morphine, hypodermoclysis with 5 per cent 
glucose, frequent aspiration of the gastric 
contents and an occasional flushing with 
normal salt solution were given. Temperature 
came down to 99.8°F. with a strong rhythmic 
pulse of 100. The patient was getting on very 
satisfactorily when on November 28 at 2.45 
A.M. he awoke with a violent pain in the epi- 
gastrium. A hypodermic injection of }4 gr. of 
morphine did not relieve him. He became 
extremely restless, his pulse rose to 140 and 
the temperature went up to 103.8°F. during 
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the next six hours. A considerable amount of 
thin serous discharge appeared on the dressing 
and this drainage increased so rapidly, that the 
thick pads became saturated with bile colored 
fluid every two to three hours. This discharge 
was alkaline and on the next day the wound 
showed evidence of rapid disintegration. The 
drainage opening became three times its size 
of the previous day. The surrounding skin 
was red, raw and bled easily and the patient 
presented a desperate picture for forty-eight 
hours. After that, the temperature began to fall 
and the pulse slowed down. December 1 the 
temperature was 99.6°F. with a pulse of 106. 
An aqueous solution of 2 per cent methylene 
blue was injected via the Levine tube to see 
whether the blue color would appear in the 
fistula; but it did not. The routine oral adminis- 
tration of liquids, which had been discontinued 
when the “blow-out” occurred, was again 
resumed. About 150,000 vitamin A and 30,000 
vitamin D units per day were given in the form 
of haliver oil and viosterol. December 1, late 
evening his temperature rose to 103°F. and a 
swelling appeared of the left parotid gland. 
An ice pack was placed over the inflamed 
parotid and intravenous injections of calcium 
chloride were given (Percy).° The stools were 
clay-colored. The crater of the fistula was then 
big enough to admit a small apple and persist- 
ently discharged huge quantities of frothy, 
bile-colored duodenal contents with occasional 
pieces of necrotic tissue. The skin was covered 
with thick layers of zinc oxide ointment, the 
dressing was changed every two hours. Later 
we resorted to basic lead acetate solution 
made into an ointment with aquaphor, and still 
later we tried silicate jelly (given through the 
courtesy of Dr. S. Burrows) but nothing seemed 
to prevent damage to the tissue in and around 
the fistula. On December 5, a fair-sized rubber 
tube was introduced into the fistula and the 
crater about the tube was packed with moist 
gauze. Continuous aspiration was then started; 
but very little duodenal fluid was obtained 
and because the patient complained of increas- 
ing pain in the epigastrium the tube was re- 
moved the following day. The rubber tube was 
found to be plugged with a piece of necrotic 
tissue about the size of a half dollar. On closer 
examination this proved itself to be the sloughed 
off inverted part of the duodenal cap with all 
silk sutures preserved intact in the suture line. 
Then it was realized that not only were we faced 
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with a duodenal fistula, but that the whole 
bowel was open in its transverse diameter. 

On December 7, the patient complained of 
pain in the thorax over the left side and exami- 
nation revealed a slight dullness over the left 
lower lobe posteriorly, where a few rales were 
audible, with sharp bronchial breathing. In the 
meantime the drainage from the fistula in- 
creased furiously and the skin about the crater 
looked as if it had been burned. The badly 
irritated surface reached to the edge of the 
dressings, to both flanks and some distance 
below the umbilicus. We decided to irrigate 
the crater with a 5 per cent tannic acid solution 
and thick pads saturated with a similar solution 
were applied over the opening. This was re- 
peated every one to two hours. Twenty-four 
hours after this tannic acid treatment (Dec. 10) 
the skin looked remarkably better, the crater 
was cleaner, and the patient was cheerful 
because he was relieved of the continuous 
burning and pain about the wound. In a week’s 
time the major part of the crater was filled up 
with healthy granulations. The stools darkened 
day by day. The drainage subsided to such a 
moderate point that dressings were only 
applied twice a day. The treatment of the 
fistula now consisted of irrigation and com- 
presses with 5 per cent tannic acid solution, 
and the skin was covered with 5 per cent tannic 
acid ointment in which aquaphor was used as 
the base. 

On December 26 the drainage stopped 
entirely and the only evidence of a fistula was a 
less than dime sized skin defect. Dry dressings 
were applied thereafter. The patient was 
allowed to sit up in a chair on December 30. 

On January 2 a moderate amount of bile- 
stained fluid again appeared w:th an ominous 
skin irritation around the opening. The patient 
was placed horizontally in bed and tannic acid 
compresses were again applied. In a few days 
the discharge ceased and on January 10 the site 
of the fistula was healed completely. The 
patient was kept in bed for another week and 
on January 21 was discharged from the hospital. 
He reports weekly to the office and has no com- 
plaint. He has regained his preoperative weight 
of 156 pounds. 


This case is interesting from several 
viewpoints. First, there was a_ fistula 
originating from a_ transversally open 
duodenum and, second, this grave condi- 
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tion was complicated with a surgical 
parotitis which alone has a mortality of 
from 20 to 40 per cent, and later he had 
an infarct in the left lung. The patient’s 
recovery in spite of these complications 
can be attributed to: 

1. Oral feeding was possible. 

2. Large doses of vitamin A were given 
throughout the postoperative period. 

3. In tannic acid solution and its appli- 
cations we have found an effective treat- 
ment which proved itself in the manage- 
ment of duodenal fistula. 

Naturally, we must realize that insofar 
as hydrodynamic considerations are con- 
cerned in the treatment of duodenal fistula, 
we have in water, or in any other indiffer- 
ent crystalloid solution something which 
would serve the purpose. But in tannic 
acid solution we have a medium which will 
reduce the alkalinity of the duodenal fluid 
and interferes with its enzymal activity. 
Tannic acid solution does not burn and it 
causes no discomfort to the patient, as 
would be the case with the N/10 HCl 
employed by Potter. On the contrary its 
pain-reducing qualities are well established 
in the treatment of burns. 


SUMMARY 


1. External duodenal fistulas are classi- 
filed from pathologic-anatomical point of 
view into “terminal” and “‘lateral” 
groups. 
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2. Attention is called to intraduodenal 
pressure which susta’n duodenal fistulas. 

3. In the treatment of ‘‘lateral”’ duode- 
nal fistulas the logical approach to the 
treatment should be to lower intraduodenal 
pressure by means of continuous aspiration 
through a duodenal tube and thereby 
remove the duodenal content before it 
escapes via the fistula. 

4. In all cases a patient with duodenal 
fistula should be placed in such a position 
that the external opening of the fistula is 
at the highest level above the internal 
opening. 

5. Continuous aspiration of the duode- 
nal contents through the fistula should be 
reserved to suitable cases of “terminal” 
fistulas where the oral route of aspiration is 
impossible. 

6. Frequent irrigations, and applica- 
tions of well-saturated dressings with 
5 per cent aqueous solution of tannic acid, 
proved highly satisfactory in the treatment 
of a case of large terminal fistula. 
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CONVULSIONS UNDER ETHER ANESTHESIA 


H. Jackson KING, M.D. 


Surgical Service, Binghamton City Hospital 


BINGHAMTON, N. Y. 


INCE 1925 there has been frequent 

mention of convulsions under ether 

anesthesia in the British medical 
literature. Various theories have been 
advanced to explain the convulsions. These 
were ably summarized recently by Sears! 
of Boston, who added 2 cases to the 
literature, and brought to light the fact 
that medical literature in this country 
during the past ten years has contained 
almost no mention of this distressing and 
frequently fatal phenomenon. 

Casual questioning reveals the fact that 
convulsions under deep anesthesia are not 
frequent by any means, yet many surgeons 
will have had in their experience at least 
one case to treat. The writer has had 
occasion, in a relatively short space of 
time, to observe 3 cases of this type of 
convulsion: 2 in children under twelve 
years of age, one of whom died; and one 
adult (the case which is here reported) a 
delayed fatality. 


THE CONVULSION 


The characteristics of the convulsion 
are identical with those described by the 
British writers, and by Sears, Bowman,’ 
and Clement’ in this country. The seizure 
is not to be confused with the light con- 
vulsive movements of early-stage anes- 
thesia, particularly the jactitations of 
oxygen limitation. It is a true epileptiform 
seizure and occurs under deep ether 
anesthesia, usually after the anesthesia has 
been in progress fifteen minutes or longer. 
It is ushered in by dilatation of the pupils, 
twitching of the eyelids and lips, grimacing, 
and snorting respiration. The convulsive 
twitchings then spread to the arms, trunk, 
and legs with, at times, the most violent 
clonic contractions, rapid pulse, and cyano- 


sis. Interrupting the anesthesia and flood- 
ing the patient with oxygen usually fail to 
bring about cessation of the convulsion. 
More ether seems to aggravate the attack, 
while chloroform is said to be very helpful 
in terminating it. At times, simple cessa- 
tion of the operative manipulations will 
serve to interrupt the seizure. The move- 
ments are so violent, not uncommonly, 
that the surgeon finds it imperative to 
suspend all operative procedures. In non- 
fatal cases there is a tendency for the 
convulsion to subside within fifteen or 
twenty minutes, although continuance of 
the convulsion after return to bed has been 
observed. 


THEORIES 


By far the great majority of cases have 
occurred in children, patients in whom 


there has been no previous history of 


epileptic tendency. In reviewing the litera- 
ture one is struck by the fact that a pre- 
ponderance of instances of convulsions 
occurred in extremely toxic patients, nota- 
bly cases of suppurative appendicitis or 
appendicitis with peritonitis. In those 
cases explanation of the convulsions would 
appear rational on the basis of Mackenzie’s* 
theory which postulates an acute toxemia, 
with ether stimulating an increased circu- 
lation of toxin-laden blood to the brain, 
and initiating acute cerebral irritation. 
Contradicting this explanation are the 
instances of convulsions under ether in 
certain simple cases where intoxication 
unquestionably is a negligible factor. Ether 


impurity, once a factor, in this day of 


medicinal refinement and rigid inspection 
must very seldom be a cause. The contents 
of the same ether cans have been used soon 
afterward in other cases and have invariably 
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failed to reproduce the convulsive picture. 
Instead of attempting to explain all cases 
by one causative agent such as ether 
impurity, carbon dioxide or ether excess, 
etc., as some men have done, it seems far 
more logical to conclude, with Hadfield,’ 
that first of all some persons possess an 
unexplained tendency to develop convul- 
sions under ether, probably a true ether 
idiosyncrasy. In the light of our many 
other drug idiosyncrasies this appears to 
be a justifiable assumption. Secondly, there 
must be present accessory exciting factors; 
namely heat, sepsis or other toxemia, 
impurity of the ether, or perhaps youth 
itself. The accessory factors are as neces- 
sary in the production of the convulsion 
as the idiosyncrasy itself. 


TREATMENT 


The treatment of this distressing condi- 
tion is unsatisfactory at present, for a 
study of the cases shows that between one- 
third and one-half have a fatal termination. 
Sears has asked that cases of this kind be 
given concentrated dextrose intravenously, 
believing that the convulsions are a result 
of hypoglycemia due to a depleted glycogen 
reserve. Response to this treatment in one 
of his cases was dramatic. It has been 
suggested that the beneficial effect of the 
dextrose in such instances may lie in its 
ability to reduce cerebrospinal fluid pres- 
sure. However, Gregory® had the unique 
experience of watching an ether convulsion 
develop while he was actually in the process 
of withdrawing spinal fluid by lumbar 
puncture, a fact which demonstrates that 
there is no association between these con- 
vulsions and increased intracranial pres- 
sure. In the following case calcium gluconate 
was used empirically because of the well- 
known action of the calcium salts in check- 
ing hyperirritability of the neuromuscular 
apparatus. Since then the thought has 
occurred that perhaps adrenalin might be 
of emergency value here for two reasons: 
“irst, if there is any basis for the concept 
that an idiosyncrasy or allergy to ether is a 
factor in producing these convulsions, 
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adrenalin, which is an excellent antiallergic, 
might very well be of considerable benefit. 
Secondly, if a hypoglycemic state is the 
fundamental cause of the seizure, adrenalin 
again will give temporary aid by mobilizing 
the glycogen reserve until sugar in con- 
centrated form can be introduced into the 
blood stream. Because of their rapid and 
profound action, it is possible that some of 
the newer intravenous hypnotics may 
prove to be very worth while in the control 
of these convulsions. 


CONCLUSION 


The seizure is so unexpected and terrify- 
ing, and sometimes so speedy in its fatal 
culmination, that one must have a very 
definite plan of treatment in mind and must 
execute it with dispatch if he is to be able 
to alleviate it. With our present treatment 
of this emergency totally inadequate, it is 
extremely important that surgeons and 
anesthetists everywhere combine in at- 
tempting to formulate a more rational and 
effective plan for meeting it. 


CASE REPORT 


History: A married woman of thirty-eight 
years was admitted October 26, 1934, com- 
plaining of right lower quadrant pain of ten 
hours’ duration, and vomiting. There had been 
two previous attacks, similar but less severe, 
the last one three weeks prior to admission. 
Past history showed a slight and progressive 
dyspnea on moderate exertion. 

Physical examination revealed tenderness 
in both right quadrants, most marked at 
McBurney’s point. Rebound tenderness and 
slight muscle spasm were present in the right 
lower quadrant. Heart and lungs were not 
remarkable except for slight enlargement of 
cardiac dullness to the left. Temperature was 
100.8°F., pulse 112, respiration 24. White 
blood cells numbered 23,500 with 89 per cent 
polymorphonuclears. Urine was negative. 

Operation was performed under gas-oxygen- 
ether by the closed method. Turbid fluid with 
colon bacillus odor was encountered in the 
lower abdominal cavity. A gangrenous appen- 
dix was found with a perforation !, inch from 
its base. Appendectomy was performed and 
drainage was instituted. Fine muscular twitch- 
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ings began as the peritoneum was being closed, 
quickly developing into generalized clonic 
convulsions which became so violent, after a 
few moments, that all procedures had to be 
stopped and the abdominal incision supported 
to prevent evisceration. Discontinuance of the 
ether and flooding of the patient with oxygen 
were of no benefit. The seizures were gradually 
lessening in severity when calcium gluconate 
(1 gm.) was given intravenously. There seemed 
to be relief, but final cessation of the convulsion 
did not occur until some fifteen minutes after 
its onset. 

Pulse was 160 during the seizure and rose 
steadily to 180-190 at the close of the oper- 
ation. It was totally irregular in character. 
Digitalis was begun in large doses when the 
patient was returned to bed. After a temporary 
drop in the pulse rate there followed a steady 
rise to 180 a few hours later, with signs of a 
most marked pulmonary edema. The patient 
was in deep coma with fixed pupils and 
stertorous breathing. Atropine was given in 
large doses, and concentrated dextrose used 
intravenously. The oxygen tent was employed 
with marked benefit. She rallied from her coma 
nine hours postoperatively; her pulse was 150 
and her color was good. Twenty-four hours 
postoperatively the pulse was down to 120. 
Then followed a steady rise in the pulse rate 
until, fifty-four hours postoperatively, suddenly 
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increasing difficulty in breathing developed, 
with cyanosis and moisture in the lungs not 
relieved by active emergency measures. She 
died four hours later in complete cardiac 
collapse. 

Laboratory Report: Culture of peritoneal fluid 
showed colon bacillus; and Gram-positive 
cocci in pairs, producing neither hemolysis 
nor methemoglobin. 

Autopsy: Both lungs showed tremendous 
edema, sufficient to obliterate all air spaces 
throughout large areas. Heart was not remark- 
able. Abdomen contained neither gas nor fluid, 
but a small amount of fibrinous exudate was 
present in the right lower quadrant about the 
appendix stump. The remaining abdominal 
organs were negative except for chronic inflam- 
mation of the pelvic viscera. Permission was 
not obtained for examination of the brain. 
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A NEW SUCTION AND PRESSURE APPARATUS 


J. S. WHEELWRIGHT, M.D., F.A.c.s. AND W. C. T. GAYNor, M.D. 


Southampton Hospital 


SOUTHAMPTON, L. I. 


HE apparatus illustrated was de- 
signed by the junior author, Dr. 
Gaynor, for the needs of the senior 
author, Dr. Wheelwright, for a silent and 
economical suction apparatus. It was 
constructed with the 


Mr. Wm. P. Gaynor. 


A. FEATURES 


The most outstanding features of the 
apparatus are: 

1. Silent in operation. 

2. Portable. 

3. In normal use the apparatus requires 
only one-half minute of attention every 
eight hours. 

4. It creates both positive and negative 
pressure. 

5. Irrigation outfit attached. 

6. Low initial cost, no up-keep. 


B. USES 


1. Pleural Aspiration for Hydrothorax. 

We have substituted our suction appara- 
tus for the usual vacuum bottle, as we 
are able to regulate the strength of the 
suction otherwise and thus keep it con- 
stant. Also the chance of accidentally 
administering air is obviated. 

2. Drainage of Pleural Empvema. 

The senior author has recently employed 
' closed suction and irrigation method, 
‘or untlocular empyema. 

Through the usual type of incision, 
one or two ribs are freely resected, the 
leura entered and the cavity explored. 


invaluable aid of 


A large rubber tube of 2 or 3 cm. in 
diameter, fitted with a two hole stopper, 
is introduced just through the pleura 
(Fig. 4). A rubber catheter extends through 
one of the holes, and enters the cavity. A 
glass tube of 0.5 cm. diameter, bent at 
desired angle, extends just through the 
cork in the other hole. The cork is held in 
place by two coarse silk sutures through 
the tube and tied over the cork. This 
cork may be removed to clear the large 
tube of fibrin clots. The incision is closed 
around the tube by deep interrupted 
silkworm sutures extending through skin, 
subcutaneous tissue, fascia and muscle. 
The wound is further made air tight with 
thick vaseline gauze strips. 

The catheter is connected to the irrigat- 
ing bottle, the level of which may be 
adjusted above, at or below the pleural 
cavity. The solution of choice is allowed 
to slowly drip into the cavity and the 
suction apparatus is attached to the out- 
flow tube. Should the outflow tube become 
obstructed, the cork is easily removed 
and the tube cleaned. 

This method promises earlier closure 
empyema cavities, pleural conditions not 
complicating. 

3. Artificial Pneumothorax. 

The positive pressure created by the 
apparatus may be utilized for the admin- 
istration of artificial pneumothorax (Fig. 
3). 

We have not used it for this purpose 
on a human subject, but we are certain 
that it will be both simple and efficient. 
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For refills where fluid complicates the 
situation, the negative pressure may be 
used to aspirate the fluid, the positive 


Fic. 1. New suction apparatus. 


pressure for the pneumothorax. 

4. Stomach Deflation, Drainage and 
Lavage. 

In case of postoperative gastric dis- 
tention and ileus, connected to a Levine 
tube, the suction apparatus operates very 
satisfactorily. It ably supplements the 
hand operated syringes which have been 
used for four years in the Southampton 
Hospital. 

By attaching a yY connection to the 
Levine tube, or changing the irrigating 
tube, lavage is accomplished, one end 
of the y being attached to the irrigation 
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set, the other to the suction. Combined 


with the Levine tube it offers control of 
stomach dilatation. 


16 


Fic. 2. New suction apparatus. 


5. Duodenal Drainage. 

By means of the Levine tube and the 
suction apparatus, bile is aspirated and 
continuous drainage of the duodenum 
effected. 

6. Drainage of the Biliary System. 

Very fine drainage is obtained by use 
of the suction apparatus in cases where 
gall-bladder or common-duct drainage is 
necessary. 

At Presbyterian Hospital and the Doc- 
tors Hospital, New York City, in cases of 
biliary anastomosis it is used for drainage 
of Morison’s pouch. Continual irrigation 
has been used to dilute the bile. 
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. Duodenal and High Intestinal Fistula. 
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suction tip and not only keeps the patient 


Suction from the apparatus combined dry, but also saves dressings and nursing 


with a slow drip of dilute hydrochloric 


PATIENT 


Swivi 


4 
‘ 


Fic. 3. Pneumothorax attachment. Valves (1) and (2) 
open, air goes to patient. Also gives manometer 
reading. Valve (1) closed, (2) open, manometer gives 
pressure in patient’s chest. Valve (1) open, (2) closed, 
manometer gives reading of air pressure from 
apparatus. 


acid, or alkaline solution, has been used to 
combat the difficult problem of irritating 
‘uid continually draining from a high 
‘stula. We believe it to be a great help. 

8. Pancreatic Cysts. 

It affords perfect drainage for mar- 

pialized pancreatic cysts. 

9. Suprapubic Drainage. 

‘or this purpose the apparatus is quite 

rfect with the use of proper end appara- 

s. It is usually connected to a Gile 


care. 


PLURA 
EmPYEMA 
cavity 


<—DAKIN DRIP IRRIGATION 


ResecTeo 
| Suction 


—— 


Fic. 4. Closed drainage of empyema with continuous 
suction irrigation. 


10. Some have used the apparatus on 


indwelling bladder catheters. We can 
see no advantages in this. 
11. The apparatus is very useful in 


removing drip irrigation fluid from Kelly 
pads under injured arms and legs. 


C. MECHANISM 

Water drips from the upper bottle 

to the lower bottle, through water line 

(w). The rate of flow is controlled by the 
valve in the center of the pipe. 

A partial vacuum is thus produced 
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in the upper bottle. This causes air to be 


pulled from collection bottle (c) through 
the three way valve and suction pipe (s) 


Fic. 5. 
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Suction Apparatus 


This process takes approximately one- 
half to one minute. 
6. Suction and pressure. 


Fic. 6. 


Fics. 5 and 6. Stomach deflation and irrigation with suction apparatus. 


which extends above the water level in 
the upper bottle. 

3. The partial vacuum thus formed 
in the collection bottle pulls on line (P) 
which goes to the patient. The material 
sucked therefore is collected in bottle (c). 

4. The water dripping into the lower 
bottle displaces air, which makes its 
exit through air line (A) and its three way 
valve. This air is under slight pressure. 

5. When all the water has flowed from 
the upper bottle the valves are all placed 
in horizontal position. The catch lock (L) 
at the top of the apparatus is released 
and the bottles turned as shown in Figure 
2. This brings the full bottle on top. The 
lock is then dropped, and the valves 
placed in position for resuming the flow. 


a. Varying with the speed at which the 
water is allowed to drip, the suction 
created will draw a column of water from 
0 to 70 cm. vertically in a glass tube of 
0.5 cm. diameter. 

b. On the pressure side of the apparatus, 
according to the speed at which the water 
is allowed to drip, the pressure will force 
water vertically in a 0.5 centimeter diam- 
eter tube from 0 to 30 cm. 

7. Construction details. 

The height of the apparatus from the 
floor to the top of the upper bottle is 
only 124 cm. The adjustable irrigating 
pole may be raised 62 cm. higher. At its 
greatest width the apparatus measures 
58 cm. 

The base is of cast iron and is mounted 
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on rubber tired wheels. The base is 54 cm. 
by 58 cm. 

The bottles are of 8000 c.c. capacity 
and are mounted in chrome cages which 
are clamped to one inch pipe uprights. 
The mouths of the bottles face each other 
26 cm. apart. The corks are of rubber 
and have holes for the water and air lines. 
These end just inside the bottle mouths. 
There is also a hole for the suction line, 
which, after penetrating the cork, extends 
to within 3 cm. of the bottom of the 
bottle. 

These three pipes are of 2x inch copper 


Wheelwright et al-—Suction Apparatus American Journal of Surgery 189 


tubing. The valves two three way and one 
two way, are of bronze and fit the tubing. 
The collecting bottle is a 4000 c.c. jug 
and the line connecting it to the apparatus 
is of rubber pressure tubing. The irrigating 
pole is a half inch steel bar and is adjust- 
able in height. The irrigating bottle is 
the standard 1000 c.c. infusion bottle. 

At present the apparatuses have been 
thoroughly tested and found satisfactory, 
and are still operating at (1) Southampton 
Hospital; two years; (2) Doctors Hospital, 
New York City, one and one-half years; 
(3) Presbyterian Hospital, one year. 
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PHILIP MADISON SHEPARD 


E read, “An individual without 
financial resources, living in a 


rural pioneer community almost 
devoid of clinical material, with govern- 
mental consent and with the encourage- 
ment of the spirit of the times, single- 
handledly built and operated an institu- 
tion whose graduates after four months of 
Instruction were guaranteed the right to 
practice medicine.” 

This sums up the accomplishments of 
Philip Madison Shepard, the founder and 
proprietor of the Graefenberg Medical 
Institute of Dadeville, Alabama. Shepard 
was born in Georgia in 1812. He had some 
schooling before his father’s death, when 
he was thirteen years old. After his father 
passed on he was the sole support of his 
mother, brother and four sisters. The work 
was back-breaking toil and it was hard to 
study nights. When he was nineteen his 
mother married a Mr. Banks and Philip 
was permitted to further his studies. 

When twenty-one he began the study of 
medicine with a Dr. John B. Boon, a local 
practitioner of Social Circle, Georgia. He 
stayed with Dr. Boon eighteen months 
when he was furnished with a little money. 
Thereupon he walked 125 miles to Augusta, 
where the Augusta Medical College had 
been founded the previous year. After two 
sessions Philip graduated (Feb. 1835) and, 
having no money, walked back to Social 
Circle. There he opened an office and mar- 
ried Miss Louisa Fielder of that town. He 
was summoned for duty in the Seminole 
War and served as assistant to the Battalion 
Surgeon, Dr. Baily. In ten years his wife 
bore six children. He moved to Lafayette, 
Alabama, where he remained eight years, 
and while there prepared young men for 
medical college. In 1846, he finally settled 


in Dadeville, Alabama, a town of 700 
people, where he spent the rest of his 
days. 

In 1851 an advertisement appeared in 
The Advertiser and State Gazette, of Mont- 
gomery, announcing that Dr. Shepard’s 
Infirmary was ready for patients and that 
his medical school, wherein would be taught 
“Allopathy, Homeopathy and Hydro- 
pathy and Botany,” would be ready for 
students. On February 7, 1852 the State 
Legislature granted a charter to Dr. 
Shepard and three other physicians as 
trustees for the “‘Graefenberg Medical 
Institute of the State of Alabama.” The 
school grew. It existed until Shepard’s 
death nine years later. Sessions were four 
or five months in length. Entrance require- 
ments were lax. One session qualified for 
graduation. The students lived in an annex 
next to Dr. Shepard’s home and had their 
meals with his family. The school graduated 
about 50 physicians. It was owned in spirit 
and name by Shepard. 

Shepard was professor of several depart- 
ments and did all the teaching. Other 
relatives, including two sons who were 
graduated from the school, were on the 
faculty merely to be useful in signing 
diplomas. 

In 1861 Shepard was called to see a 
woman whose illness he diagnosed to be 
peritonitis. She died. Other physicians said 
his diagnosis was wrong. This aroused 
Shepard’s ire. He insisted and was granted 
permission to do an autopsy. Beside the 
grave, before his students, he did the 
autopsy and proved his diagnosis correct. 
But while performing the autopsy he cut 
a finger. Septicemia developed and a few 
days later (April, 1861) he died. 
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[From Fernelius’ Universa Medicina, Geneva, 1679.] 


BOOKSHELF BROWSING 


HIERONYMUS CARDANUS 


Fetix CuNHA, M.D. 


SAN FRANCISCO, CALIF. 


NE night early in the year 1501, a 
young widow fled out of Milan and 
took the road leading to Pavia. 

She was young, passionate of temper, and 
high spirited. Milan was riddled with 
plague and she offered the excuse that she 
must get away from it, but the real reason 
was that she was well along on an illegiti- 
mate pregnancy and could not accomplish 
the purposes she had in mind in Milan. 
In Pavia she fared no better and despite all 
sorts of medications and methods she was 
delivered on September 24, 1501, of a 
child, who nearly died at birth and was 
saved only by being immediately immersed 
in a bath of wine. This child was Hiero- 
vmus Cardanus, and the father was 
-agio Cardanus, of Milan, a doctor of 
‘ws and of medicine, considered a very 
earned man of the time. 
During the first month of the infant’s 
xistence his nurse died of the plague, 
nd although it was the constant prayer 
' the much embarrassed mother that 
ie child should be taken, he seemed 
come through unscathed, and as he 
marked in later years, “‘either through 
‘e wrath or mercy of God, but he did not 
which.” 


However, there appeared at about the 
same time on his face six carbuncles, 
arranged somewhat in the shape of a cross, 
and it was said that several times in 
later years these carbuncles recurred in 
exactly the same place and in exactly the 
same formation, and were always attri- 
buted as due to some saintly marking 
and carrying some spiritual portent. 

A new nurse was obtained for the child 
and here it is interesting to take note of 
the preventive medicine of the time. 
The new nurse knowing full well that he 
had been exposed to the plague refused to 
receive him clad in any clothes from his 
home. These were to be burned and he was 
to be delivered to her home, seven miles 
away from Pavia, naked and immersed in 
a bath of warm vinegar. 

It seems he did not do well with this 
nurse and he is described as acquiring a 
hard, swollen belly, which at that time was 
described as a disease entity and multiple 
drugs prescribed for it, instead of good 
air, fresh vitamin-containing fruit juices, 
etc., as would be the case in our own 
times. 

Although the wish of the mother was 
that the child should die, still there was 
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apparently no criminal intent In view 
of the fact that a third nurse was hired 
to tend the youngster. With this nurse he 
improved so considerably that at the age 
of four he was taken to Milan by his 
mother, Clara Micheria. The situation 
was rather ticklish in that the mother was 
a buxom girlish widow, bereaved only a 
short time prior to Cardano’s conception 
and her lover a toothless old mathe- 
matician of sixty. 

Life in Milan was extremely diflicult for 
Cardanus and from the age of four until 
seven, he was most severely and quite 
frequently flogged, oftentimes to the point 
almost of death, at times by his mother, at 
others by his father, who came often to 
see him, and also by his mother’s sister. 
Eventually his health was so endangered 
that it became necessary to spare his 
body from all punishment in order not to 
run afoul of civic law and punishment for 
having contributed to his death, so that 
from the age of seven on, corporal punish- 
ment ceased by mutual consent of all 
concerned. 

He had not been baptized prior to the age 
of eight because of neglect. At this age a 
recurrence of the plague in Milan laid 
him so low that a doctor of medicine, a 
wise man, and a Saint Jerome were called 
to attend him by his father, who foresaw 
even at this tender age that his illegitimate 
son gave promise of superior intellectuality. 

At the age of nineteen he was released 
from the bondage of his father’s house and 
entered the University. Here he made the 
decision that he would not follow in his 
father’s footsteps and engage in the prac- 
tice of law. This decision was reached over 
a great deal of protest on the part of his 
father, who held a governmental post 
which carried an assured annual income 
and which he would be able to pass down 
to his son upon his retirement. But the 
son had reasoned that there was more 


chance for study and fame in the field of 


medicine than in law, and also that there 
was more philosophical speculation in 
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medicine which was more suited to his 
own particular natural bent. 

So he went to Padua in 1524 and became 
one of the illustrious sons of this illustrious 
University that had so much influence on 
medicine. At the time Matthew Curtius 
was professor of the theory of medicine 
there, and at the very height of his profes- 
sional reputation, and it certainly was a 
compliment either to the genius of Car- 
danus, or to his personality, that Curtius 
took him in tow and assured him that 
with time and study the reputation of 
Cardanus would surpass even his own. 

During the close of his first year at 
Padua his father died, leaving very little 
money and many debts. The question of 
remaining at Padua became an acute one. 
Penniless, unable to obtain enough work 
to keep him in funds, the burden fell 
upon his mother back in Milan, who by 
hard work and self denial sent him suf- 
ficient money so that he was able to 
remain at the University. 

It was at about this time that one of his 
characteristic traits possibly obtained its 
deepest hold on him. In collaboration 
with his father, somewhat earlier, he had 
written a small booklet on the mathemat- 
ics of chance. His one hobby outside of 
study was either dice or cards, but since 
entering the University he had made this 
into more than merely a study and hobby 
and played wildly and recklessly as a 
means of increasing his income. 

He had made only one or two friends, 
and preferred to be alone. Men did not 
choose to talk or argue with him because 
of an extremely sharp sarcasm of which 
he was a master. He divided his life into 
one of deep, solitary study by day, 
coupled with dissolute gambling at night. 

In 1526, after two years of study, he 
presented himself for his degree of Doctor 
of Medicine, but was rejected, principally 
because of his illegitimate birth and 
because of his notoriety as a_ reckless 
gambler. It was necessary for him to 
present himself twice more before the 
degree was granted him. He was then at 
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the age of twenty-five, and proceeded to 
immediately establish himself in practice 
in a small town, named Sacco, about ten 
miles outside of Padua. He spent six or 
seven years here, continuing at the same 
time his studies at the University of 
Padua. He then made an attempt to 
practice in the city of Padua itself, but 
failed miserably and returned to Sacco. 
Due to a deep superstitious belief in his 
horoscope, which said that he would die 
young, and a haunting fear since adult age 
that he was impotent and, therefore, 
would never marry, he embarked upon a 
life of gaiety, gambling and drink. This 
lasted six years, but in spite of his habits he 
developed a considerable medical practice 
and was much sought after for medical 
advice by the nobility of Venice, of Padua, 
and of Sacco itself. 

During this time also he did write a 
“Method of Healing” and a treatise on 
the plague which had almost decimated 
the towns of Sacco and Padua, also a 
treatise upon venereal diseases and another 
on “Saliva.” 

About 1532 he was involved in a 
gambling brawl with a Venetian nobleman, 
which brought him much undesired public- 
ity and he left the town of Sacco to return 
to Milan and to his mother. Here he tried 
to enroll in the College of Physicians of 
Milan, but this respectable body of physi- 
cians decided they wanted no bastard 
amongst them and so denied entrance to 
him. 

This hurt his feelings considerably and 
as his mother had become a bit sullen 
tollowing his rejection by the Academy, he 
returned to Padua, a very sick man, 
suffering with cough and fetid expectora- 
tion (? lung abscess) and for seven months 
ne lay in bed, many times near death, but 
ventually recovering. 

Following recovery he again took up 
ractice in the town of Sacco and one 

ear later married, which is supposed to 
ave relieved him of that fear of impotence 
hich he had harbored for fourteen years. 
With the obligations of marriage upon 
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him Cardanus reasoned that in neither 
Sacco nor Padua could he hope for a sub- 
stantial practice and future security, so he 
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Fic. 1. Portrait of Cardanus from one of his smaller 
tracts. 


decided that in spite of the hostility of the 
medical fraternity in Milan he would 
return there and try his luck again. 

Again the decorous College of Milanese 
physicians denied to him the right to prac- 
tice legitimately, not because of lack of 
ability, but because of his illegitimate 
birth. Because he was unable to practice 
openly and therefore patients were few, he 
suffered extreme poverty, became a nerv- 
ous wreck, and his health much impaired. 
He therefore moved out into the country 
to a town twenty-four miles distant from 
Milan where he would be able to subsist 
cheaply, have the advantage of clean 
country air and at the same time be outside 
the jurisdiction of the physicians of Milan. 
Here he found after several months’ trial 
that he was in greater poverty than ever 
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before in his life and as he could not live 
on the fresh air and the country, he 
returned to Milan, and asked for admission 
for himself, wife and a small son (who 
had been born meanwhile) to the public 
workhouse or almshouse. Here at least he 
and his family were fed, although meagerly, 
and here curiously he came upon a piece 
of good fortune, his first in a long time. 
A young man, prominent in the town, 
whom Cardanus had met at various times 
at the dice table, and who was quite 
influential, obtained for him a minor post 
of lecturing under a certain endowment 
which had been left to the town and 
which paid a small sum of actual money. 
Through this same friend he obtained 


the appointment as physician to a body of 


Augustinian Friars. This post was not 
lucrative, was of lesser importance, but 
most important were the contacts he made 
and the roads that were opened up to him 
through these contacts. One such experi- 
ence came about in the following manner: 
The Prior of this Augustinian Order was 
a man of great influence and greatly 
respected, and for years had suffered of a 
bilious, melancholic state complicated by 
an itching skin affection. Several physicians 
had been consulted, among them the most 
noted of the Milanese College of Physi- 
cians, but no relief of the complaint had 
been brought about by any of them. Either 
through actual knowledge on the part of 
Cardanus, or through good luck, this 
Prior recovered under the treatment insti- 
tuted by him. This was his first case where 
the patient was of any particular promi- 
nence, and, of course, the patient was ex- 
tremely grateful to his physician. Probably 
a recurring cholelithiasis with jaundice, 
by coincidence the obstructing stone in the 
common duct passed into the intestine 
because of or in spite of treatment. 

But again he incurred the wrath of the 
Milanese College of Physicians by writing 
a treatise entitled, ‘De Malo Recentiorum 


Medicorum Medendi Usu,” (The Bad 


Practice of Medicine in Common Use), 
certainly not a most diplomatic procedure. 
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Then followed a small tract dealing with 
the disguising of noxious medications. He 
was unable to pay a printer’s publication 
costs so that these tracts existed for many 
years only in manuscript form. Also it was 
impossible to find a printer who would 
risk the publication of the first document, 
due to the enmity and wrath it would incur. 

Meanwhile Cardanus’ gambling friend, 
who had been his one benefactor to date, 
was appointed to an important political 
post which required his presence at the 
Court of the Pope at Rome. This friend 
took with him and presented to Paul 111, 
Pope of Rome, two treatises, one astro- 
nomical, the others arithmetical, which 
Cardanus wrote in fifteen days for this 
particular purpose. These added a bit 
to his reputation, but nothing to his 
income. 

Coincidentally another of his earlier 
gambling friends had risen in the world 
and through the death of a relative had 
inherited a rather substantial printing 
office. This friend, named Scotus, offered 
to print the ““‘De malo medendi usu”’ at 
his own expense. As it pointed out many 
errors in the practice of medicine it had a 
wide sale from which the printer derived 
most of the profit and Cardanus mainly 
the satisfaction of having appeared actu- 
ally in print. The book was interesting in 
that it argued that wine and spirits should 
not be denied in illness to those who were 
habitually accustomed to their use. An- 
other argument was against the prevalent 
practice of allowing those sick with fever 
to eat meat. Another point he stressed was 
that it was much better to do nothing with 
physic than to do too much. Comparison 
would bear out that these are not bad 
medical axioms to follow even today. 

Cardanus, however, said afterward when 
the title of the book was constantly 
brought up against him that “Where | 
looked for honor, I reaped nothing but 
shame.” This was because the physicians 
of Milan pointed out that a_ poverty 
stricken, disgruntled mathematician, who 
was not a regularly licensed physician, 
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had the effrontery to criticize those of 
legitimate standing about him. 

However, he was next fortunate in 
obtaining a number of rather prominent 
and influential patients. Among those 
was the son of the senator from the district, 
who was suffering from fever and a malady 
which none of the physicians seemed able 
to diagnose. Although there was much 
objection to Cardanus by the attendant 
physicians he finally was called in consulta- 
tion, whereupon he startled his confreres 
by stating that the case was one of “‘opis- 
thotonos.” The other physicians were not 
familiar with the word, so Cardanus pro- 
ceeded to quote from Hippocrates and 
to demonstrate how the child’s head 
was held forcibly back and could not be 
pulled forward. They immediately with- 
drew from the case and left the treatment 
to Cardanus. Again whether in spite of, 
or because of his treatment, the child was 
well in fourteen days. As the senator was 
a man of no mean influence and power, 
he became an ardent advocate of Cardanus 
and began particularly to wage the battle 
in his behalf for recognition by the College 
of Physicians. 

Next came two cases which from the 
description were probably pulmonary tu- 
berculosis. Under treatment by Cardanus 
they became well and shortly afterward 
he made so bold as to write that he had 
cured people who suffered from consump- 
tion and oppression of the breath. Five 
vears later he admitted his error and wrote 
that he had been falsely deceived by hope. 

But his practice grew steadily and as he 
gained more prominent people as patients, 
these in turn exerted so much pressure 
upon the College of Physicians of Milan 
tnat they eventually were compelled to 
accept Cardanus as a member of the 
\lilanese College of Physicians, which 
<.ve him the legal right to practice for 
‘ces and to take office as a teacher in the 
\ nlversity. This was in 1539, after twelve 

ars of continued bitter struggle, and 

is event marked the turning point in 
career. 
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For the next three years he did not apply 
himself to the practice of medicine as 
much as to the assiduous study of Greek, 
because it had been revealed to him in a 
dream that he was destined to write a 
book in Greek which was to be handsomely 
bound in tooled leather of green and 
gold. 

In 1543, a very fortunate circumstance 
for Cardanus took place. Due to the ever 
prevalent wars in Italy it was necessary 
for the University of Pavia to move to 
Milan. Because funds were low many of 
the Professors holding chairs in the Uni- 
versity did not move to Milan and for this 
reason a chair in medicine became vacant 
and was offered to Cardanus. This did 
not bring him any monetary advantages, 
but did give him a position of respect in 
the community and a certain social stand- 
ing as a Professor of Medicine. 

A year later when the University 
returned to Pavia he returned with it and 
gave up his practice in Milan. 

At Pavia he busied himself with writing 
a lengthy book on algebra, which was his 
particular forte as a mathematician. It was 
published in Nuremberg, in 1545, and 
constitutes one of the first, in fact there 
is a question as to whether it is not the 
first printed treatise in algebra. 

In 1545, he was lecturing in medicine 
at the University of Pavia, and was 
widely sought after as a physician and 
consultant and having published several 
works, particularly his masterpiece on 
algebra, he was looked upon as one of the 
most learned men of the times and enjoyed 
an extensive reputation. His books now 
were reprinted in Germany, Basle, Paris, 
and his fame had become world-wide. 

At Pavia, he was an associate of Andreas 
Vesalius, dissector of the actual human 
frame, who pointed out one thousand 
errors in Galen’s writings for which he was 
furiously attacked by Sylvius and _ his 
school in Paris. Sylvius had been a teacher 
of Vesalius, but in teaching he had skipped 
every passage of Galen’s works which was 
difficult of interpretation. Vesalius was 
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only thirty years old when he published 
his ““Corporis humani fabrica.” 
Vesalius, as a Professor of Anatomy, 
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Pic. 2. Title page of “De subtilitate.” 


and Cardanus, as a Professor of Medicine, 
became fast friends, but mostly by corre- 
spondence, rarely seeing each other. 

Cardanus then had the satisfaction of 
refusing the post of Physician to the King 
of Denmark, which carried with it a 
princely yearly income and numerous 
privileges, but he maintained that the 
climate of Denmark was not the best for 
his sickly constitution and gave this as 
his reason for refusal. 

He has been described as being a sickly 
appearing man, small in stature, thin 
armed, lean and inclined to gout. His 
teeth were falling out, and he was bald, 
but had a heavy beard. There was an 
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ugly scar upon his forehead, and his eyes 
were weak and myopic and his left eye 
watered constantly. His lower lip was 
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large and pendulous. In all rather a 
gruesome appearance. But in addition he 
was careless in dress, had a very harsh 
voice, and stuttered. His entire skin was 
subject to an eruption, which disfigured 
him to a marked degree. He suffered 
tortures with gout. 

His book “‘Commentaries on Hippocra- 
tes’’ represents what a very learned and 
famous professor of the sixteenth century 
would deliver as lectures to his students. 
Cardanus himself maintained that it repre- 
sented his best work because it was 
written with the noblest purpose, namely, 
to increase health among men. 
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His “De subtilitate’” (Figs. 2 and 3) 
he attributed more to a literary aspiration 
rather than to any object of advancement 
of ideas. 

Several of his precepts in the “Com- 
mentaries on Hippocrates”’ were: 


Sleep should precede labour, labour should 
precede food, food should precede drink and 
exceed it. 

Be content with food of one kind at a time, 
lest you become gluttonous. 

Prefer water to wine; and among wines prefer 
the white. 

Do not eat mushrooms or frogs, and do not 
drink two kinds of wine. 


Eat only twice a day, and only once a day of 


meat. 

When you are invited to a feast, if you must 
go, take heed of the faith of those who bring 
the cup to you. 

Never sleep on feathers. 

Dismiss all careful thoughts when you retire 
to bed. 

It is more prudent to spend money usefully 
than to lay it by, for more results come of the 
use of money, which is action, than of the 
preservation of it, which is rest. 

Do not marry a woman without she hath 
moderate possessions. 

A woman loves or hates, she has no middle 
humour. 

A woman left by herself thinks, too much 
caressed, suspects: therefore take heed. 

Never let your children have a stepmother, 
if you do, never put faith in her as their accuser. 

Educate a bastard as if he were legitimate, for 
he is your own true blood. 

Little gold is got in a iong time and with 
much labour. Much gold is got with little time 
and trouble. 

Condemn no man for a bodily deformity; the 
mind is the whole man. 

Play for relaxation, not for money. 


A curious part of his make-up comes to 
light in a treatise he wrote as to the proper 
conduct of servants. He makes an elaborate 
diagrammatical sketch of how to mark 
‘aundry in one corner, so that it will not 
be stolen at the wash, and how in order not 

accuse anyone unjustly in case this 
mark should become obliterated to have 
two other rather accidental appearing 
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marks upon some other part of the same 
piece. Neat, eh? 

The “de Subtilitate,” (Of Subtle 
Things), was first published in Nuremberg. 
Then in 1551, at Paris, it was again printed 
and acquired such great popularity that 
it was reprinted in Lyons and in 1581 in 
Basle. (Figs. 2 and 3 from Basle edition.) 

Cardanus claimed that the entire book 
was revealed to him in a dream. 

His “‘De varietate rerum” (Variety of 
Things) was published in 1587; an illustra- 
tion Fig. 4) from the first edition is also 
included here. It is really an appendix 
or supplement to his ‘subtilitate.” 

Both works were full of errors and 
although extremely popular and’ eagerly 
sought after were severely attacked from 
many sides. Inasmuch as he had attempted 
to cover a wide range of subjects, from 
how to clean a chimney properly to the 
proper training of a laundrywoman, inter- 
spersed with comments on the sun, moon, 
mountains, a goodly part of it could not be 
strictly accurate. 

He defined subtle things, as. those which 
are sensed by the senses, intelligible by 
the intellect, but comprehended with 
difliculty. 

In 1551 he resigned his professorship at 
Pavia, and returned once again to Milan. 
His eldest son (there were three children 
now) was studying with him for his degree 
in medicine. In 1552, this was accomplished 
and he was started in practice in Rome. 
Cardanus felt that it was time that he 
indulged himself in that goal of all studious, 
literary, or scientific men, namely, literary 
leisure, time to increase his reading, and 
his writing, in order also to more firmly 
establish his fame. 

He was again being credited with cures 
of the disease called phthisis and also of 
that called “aqua intercutis,” dropsy. 

It was at this time also that one of his 
famous observations was widely quoted: 


Not a few were deceived into believing that 
the art of healing, discovered by the labor 
of the ancients, has been brought to perfection 
and can make no further progress. They would 
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have all posterity marching, as it were, in one 
file and stepping in the same track, from which 
it shall be nefarious to diverge by a_nail’s 


HIERONYMI CARDA- 


NI MEDIOLANENSIS MEDICI 
DE RERVM VARIETATE 


eft capicum, rerum & fententiarum 
lignifei Ind 


ties Agidy Robsetiy ex done 
> 


BASILEA,ANNO A.D.LVII. 
Ou fed 


Fic. 4. Title page of ‘De rerum varietate.” 


breadth. This shall not be. 


How true those words. If only Cardanus 
could look back and see the many diverg- 


ing steps taken by and the progress of 


medicine since that time. 

At the time Cardanus was dallying with 
the idea of a journey to Paris and with 
the thought that perhaps rest and solitude 
might best be found there; inasmuch as 
the French king was always at war away 
from home, surely some degree of peace 
might exist at home. 

There occurred an episode which caused 
him to decide upon the journey. A courier 
arrived from the most illustrious Arch- 
bishop of St. Andrews, Regent of the 
Kingdom of Scotland, begging that he 
name his own honorarium if he would but 
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give up his activities and journey to 
Paris to see this man in consultation and 
to advise treatment. This suited Cardanus, 
particularly as he was promised a fortune 
if his treatment were successful in healing 
the ailment. So that even as long ago as 
1550 we find well known consultants 
receiving extraordinarily large fees from 
those known to be able to pay such. 

The Archbishop, John Hamilton, was 
none other than the one involved in the 
troubles that surrounded Mary, Queen 
of Scots. In fact, the queen was at the 
time of this consultation nine years old and 
later became one of Cardanus’ patients. 

His first stop in his journey to Paris 
was in Lyons, where he remained thirty- 
eight days awaiting further instructions 
from his illustrious patient. In the mean- 
while many patients, including a number 
of French noblemen, flocked to him here 
and he earned considerable money as a 
consultant while waiting. 

At the end of thirty-eight days he was 
met by the personal physician to John 
Hamilton, who brought the news that it 
would be impossible for his master to 
journey to Paris to see Cardanus, and 
begging Cardanus to journey on to Edin- 
burgh, offering huge financial considera- 
tions if Cardanus would agree to make the 
trip. This was not very agreeable to 
Cardanus and in spite of the financial 
reward and the fame attached to this 
consultation, he was averse to further 
travel, but was also afraid to return to 
Milan in such a short time as the scandal- 
mongers there would invent some scandal 
to explain his quick return and he would 
again have to battle disgrace and gossip. 

So he journeyed on to Paris and there 
a most hospitable and hearty reception 
was accorded him. He was offered an 
immense sum of money if he would 
remain in Paris as personal physician to 
the Queen, but he refused all offers. 

In Paris he came in contact with two 
great medical minds, Sylvius and Fernelius, 
each holding chairs of medicine at the 
University of Paris, but both expounding 
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the doctrines of Hippocrates and Galen 
ind engaged in the persecution of Vesalius, 
whom they were accusing as a blasphemer 
and villifier, because he chose to demon- 
strate true human anatomy on a human 
corpse, instead of on the dog. When 
these two endeavored to enlist the aid 
of Cardanus in their persecution, he would 
have none of it, certainly a credit to his 
character. 

Civically he made a remark about Paris 
which was not altogether pleasing to the 
Parisians. The old latin name for Paris 
was Lutetia, and Cardanus opined that 
the derivation was probably from the 
latin “lutum” meaning dirt, and that 
Paris was certainly dirty, and entitled 
to its name because all of its streets 
emitted a horrible stench, which he thought 
was conducive to disease. 

The journey then proceeded to Boulogne 
by way of Rouen, then across the English 
Channel to London. He rested in London 
three days, then proceeded to Edin- 
burgh, a journey of twenty-three days. 

Whether with malice afore thought, or 
merely because of ethics and courtesy, an 
extremely interesting point of medical 
procedure occurred when Cardanus ar- 
rived in Edinburgh. The patient’s physi- 
cian while awaiting the arrival of Cardanus 
in Paris, had consulted with Fernelius and 
Dr. La Boe, the two leading physicians of 
Paris and heads of the University Faculty 
of Medicine. On arrival in Edinburgh, 
therefore, he had immediately put into 
effect the suggestions for treatment ad- 
vanced by these two men, so that over a 
period of forty days’ trial, the patient 
had become much worse, had lost con- 
siderable weight and grown quite irascible 
n temper. The story goes that on Cardanus’ 
arrival at the end of these forty disagree- 

ble days, he made the statement that he 

isagreed entirely with the diagnosis and 
eatment, as outlined by the Parisian 
leagues. In his opinion both diagnosis 

id treatment should be directly opposite 

’ that which had been instituted, and 
nat he had so stated from the beginning. 
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This made the patient more indignant, 
particularly when upon the instituting of 
Cardanus’ therapy he commenced to im- 
prove. This was possibly strictly within 
conscience, but surely naive and sharp 
on the part of Cardanus. It served, how- 
ever to create much dissension between 
the consultant and the personal physician. 

Cardanus in his book “Consilia medica” 
described this particular case in great 
detail and demonstrates how he arrived at 
a diagnosis of asthma, according to the 
teachings of Galen. 

The reasoning would be considered 
rather bizarre, to say the least, according 
to present-day medical thought, but the 
men from Paris had attributed the thick 
tenacious sputum as being due to a dis- 
tillation or serous humour which was 
formed at the base of the brain and 
descended to the lungs. Cardanus main- 
tained that the tenacious sputum was in 
some way related to diet. I wonder if we 
could set this down as the first reference 
to the role played by an allergic factor in 
the production of asthma? 

He proceeded, therefore, to first correct 
his patient’s diet, stressing good digestion, 
then prescribed in detail an elaborate diet, 
high in caloric value, avoidance of heavy 
dinners, and of overeating and particularly 
stressing good elimination, the patient 
was never to go to bed immediately after 
eating, and he was to take time from his 
affairs and give it to sleep so that at least 
ten to twelve hours daily of sleep were 
obtained. Mineral waters were prescribed 
for elimination. 

As to bowel function, purgatives were to 
be avoided as they disordered the stomach 
and injured the digestive power. Every 
morning an hour before breakfast the 
patient was to take a compote or conserve 
made of fruit, mostly figs and raisins. 
During the day he was to drink two to 
four pints of asses milk (B. bulgarius, B. 
lacto-bacillus) or modernly called Yoghurt, 
preferably from a mare which had recently 
foaled. Yoghurt today is quite popular 
throughout Europe and used extensively 
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in those spas and watering places spe- 
cializing in gastrointestinal ailments. 

Then came instructions that the patient 
was not to sleep upon feathers, and he 
was particularly insistent on that point. 
Just ponder on the thought that this was 
in 1551. There is truly nothing new, we 
must only seek in the past. 

Next came instructions as to hygiene, 
particularly as to shower baths, this 
information obtained by Cardanus from 
the works of Celsus. He stressed first 
beginning with warm water, then gradu- 
ally cold water being poured over the 
head. Building up skin resistance, he 
called it. 

This regime of treatment did so greatly 
improve the Archbishop’s health and 
relieve his symptoms that the time finally 
arrived for the return of Cardanus to Italy. 

He had been told that there were forty 
nobles in Paris offering huge sums for a 
consultation with him but by a curious 
whim of chance he did not benefit from 
this occurrence. 

Because of the number of people he 
had been told were waiting for him, with 
good business acumen, he had despatched 
his son, Gasper Cardanus, from Rome to 
Paris, to act in his absence and apparently 
hold the patients as best he could until 
Cardanus himself could arrive. 

But Gaspar on his way to Paris was 
attacked by a roaming band of thieves, 
beaten and robbed, so that he sent a very 
bad report of the country to his father, 
and advised him to choose his route 
through some other country and avoid 
Paris entirely. 

So the patients in Paris waited in vain, 
and Cardanus gave up a fortune in 
exchange for safety to his person. 

He had received, however, one summons 
which he could not ignore. The young 
King Edward vi, of England, weakened 
by measles and smallpox, had an affection 
of the lungs which was baffling his physi- 
cian, and it was desired that Cardanus 


should see him in consultation and pre- 
scribe for him. 
A very 


interesting note in Cardanus’ 
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departure from Scotland and the Arch- 
bishop is that he left a sheaf of manuscript 
with detailed notes describing the treat- 
ment to be followed in full, each and 
every day and that to be used in case 
certain contingencies arose, that to be 
used at certain seasons of the year, etc. 
But his parting words to his celebrated 
patient would hardly be considered apro- 
pos. Priding himself on his knowledge of 
astrology and magic, he told the Arch- 
bishop, that although for the present he 
had saved his life, he could not change his 
fate, which was that eventually he was 
to die on the gallows. This actually took 
place nineteen years later, 1571. 

He also predicted that in 1548, and the 
following three years, he would acquire 
great wealth, which was not a_ poor 
prognostication, considering he was well 
on the road. 

Cardanus’ reputed skill in the treatment 
of phthisis and lung conditions made it 
seem most desirable that this learned 
physician should journey homeward by 
way of London in order that he see the 
young King Edward vi in consultation. 
This consultation is mentioned in _ prac- 
tically every history of England, covering 
the particular time, that is the year 1552, 
because of its political importance also 
as relating to subsequent events. 

To those who might be interested 
medical fees paid at the time and com- 
pare them with present-day schedules, 
Cardanus was paid the equivalent of 
thirty thousand dollars for his journey to 
Scotland and the time consumed was 
about ninety days. 

Arriving in England, he was taken 
immediately to see the young king. He 
wrote afterward, “‘there was the mark in 
his face of death that was to come too 
soon.” Cardanus learned very soon after 
his arrival that he had been brought to 
London not so much to see what he could 
do in the way of medical treatment for 
the king, but more for the political powers 
to obtain some knowledge as to how long 
he would live in order that the future 
course of politics might be charted. 
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Here he made a very grave error, in some 
way he predicted a long life for the king 
and in an incredibly short time he died. 
This caused Cardanus to write a disserta- 
tion, “What I thought afterwards on the 
subject” in which he points out how 
he reached such a wrong conclusion 


through error. 
Naively he recalled that several men 


who had predicted truthfully the death of 


prominent personages had themselves been 
put to death, so possibly he preferred to 
be wrong and live. 

He was thoroughly disgusted with Eng- 
lish court life, the plotting that was 
constantly going on, the dangers, the 
effort to use him as a tool, and he wished 
to leave as soon as possible. 

There was also a request for a consulta- 
tion from Charles v, King of Germany, 
and another to see the King of France. 
Both he refused, not wishing to become 
embroiled in political matters which might 
eventually cause the loss of his head. 

So he left London for Milan, travelling 
by ship from Dover to Belgium, then by 
way of Bruges, and Ghent to Louvain. 
Here he visited the University, went on to 
Antwerp, to Cologne, then Basle, and 
finally Milan. A triumphal journey prac- 
tically all the way. In Zurich he had visited 
Conrad Gesner, the great naturalist and 
scholar. Surely this had been a consultation 
tour on a grand scale. He had been asked 
to see the Archbishop of Scotland, the 
King of England, the Emperor of Ger- 
many, the King of France, and the Queen 
of Scotland. He returned to Milan, the city 
that he had previously entered despised 
and poverty stricken, undisputedly the 
ereatest physician of his time. 

This represented the height of his career, 
the zenith of his star, because from here 
on life became but a succession of mis- 
lortunes and disillusionments, a downhill 
affair which left him a broken old man. 

Apparently medical politics at that time 
differed no great whit from that of today, 
there were always internal wars among 
‘he medical fraternity, mostly due to 
ealousies, with too frequent meanness, 
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trickery, fraud, and, to use a more modern 
word, double-crossing. 

As an art Cardanus loved his profession, 
but he once made the statement, “If | 
had to earn money, | should still choose to 
earn it as a doctor. But this calling is 
completely servile, full of toil, the glory 
that attends it meagre, and fleeting so 
that I do not wonder that the art of 
medicine among the ancients was peculiar 
to slaves.” 

Members of the Academy of Medicine 
were constantly preferring charges against 
him, from which he would be completely 
exonerated but always with some damage 
to his reputation. 

Shortly after the return from his tri- 
umphal trip to Scotland he met with his 
greatest blow and setback. His eldest son, 
who had been more or less of a blackguard 
and had married a common woman of 
the streets, was arrested, and charged 
with administering poison to his wife. 
Cardanus spent all that he had accumu- 
lated in defense of this worthless son, but 
to no avail as he was adjudged guilty 
and hanged. This was the first of his series 
of disasters. 

Another sidelight on his medical wisdom 
is interesting. At this time he became 
quite ill from an infected tooth, with a 
secondary erysipelas which spread over 
his entire face and upper body, followed 
a short time later by a fever with swelling 
and inflammation of the joints of the 
whole body. He immediately wrote a 
treatise “On the Teeth,” calling attention 
to the possible relationship between his 
first infection in the teeth and the two 
subsequent illnesses. 

So that after a fashion one sees this wise 
old practitioner thinking along lines of 
allergy, and then focal infections, and 
this back in 1550. 

The next calamity which befell him 
was that his youngest son was put in jail 
because of some scrape or other. This 
affected Cardanus considerably so that 
he felt he would rather leave the vicinities 
of Milan and Pavia and seek some new 
city for his activities where less would be 
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known of his disgraces and where he might 
have quiet and time for writing. 

He, therefore, accepted a very minor 
professorship at Bologna, where once again 
he was unfortunate enough to make 
enemies at the very beginning of his 
lectures there, mainly because he made 
many corrections in the lectures of his 
colleagues and when he was challenged 
and found to be right there was always 
left an enemy in the person of the professor 
who gave that course. They retaliated by 
giving him the poorest possible space in 
which to lecture and by assigning hours 
for his lectures which made it virtually 
impossible for students to attend. This 
was in order to make it appear that his 
lectures were not popular, and a professor 
of the time was judged by his popularity. 

At this time, he wrote, “‘I am poor, sick, 
and old, yet in spite of reverses, I am 
happy, because I am able in my teaching 
to devote my mind wholly to the task at 
hand.” But shortly after this, in 1570, he 
was accused of impiety and thrown into 
jail where he remained for eleven weeks. 
It was planned to use his published works 
against him as evidence, but Cardanus 
having sometime previously felt a fore- 
boding as to what might some day happen 
had sent all of his published works to the 
Pope and asked that they be approved, 
which had been done, but it had taken 
such a length of time for this information 
to arrive, due to means of communication, 
that it was possible for his enemies to have 
him jailed for a considerable length of 
time without any causal grounds, until 
the papal approval arrived. 

He was advised, however, to resign his 
chair as professor at the University, which 
he did, and journeyed to Rome where 
some of his former patients, now powerful 
in matters of state, obtained a pension 
for him, and a position attached to the 
Papal State. The publication of his books 
was, however, stopped by official decree 
and it was only some years after his death 
that many of his manuscripts were found 
and given to the press. 

The famous Elzevir Press fifty years 
later published many of Cardanus’ 
manuscripts. 
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Just prior to his death in 1576, there 
was some question as to his sanity. He was 
described as wandering about Rome, with 
a strange unsteady gait, dressed much 
unlike other people, with a tendency 
toward the bizarre, muttering, mostly 
incoherently. 

In spite of the proscription of his books 
he wrote incessantly up to his death and 
accomplished a voluminous amount, which 
only made him more bitter and hurt as he 
felt that he would have no son to publish 
his works at some later time, feeling that 
by hanging one son and committing the 
other to jail his enemies had really centered 
their attack on him, but through his sons 
so that he would be completely forgotten 
at his death and not allowed to live on 
through his published works. 

He died in 1576, aged seventy-five, but 
his works have lived on. His story is 
interesting from many angles. Most illus- 
trative perhaps is his handling of the case 
of asthma described herein, which cer- 
tainly showed detailed critical reasoning 
and most certainly therapy that our 
modern twentieth century clinician would 
not be ashamed of. 

His observation in his own case of the 
possible connection between an_ initial 
infection in his teeth and the subsequent 
erysipelas, then rheumatic fever is perhaps 
the next best highlight. The use of any 
means that might have suggested strepto- 
coccus to him did not arrive until many, 
many years after his death. 

But to any physician who in 1550 could 
call attention to the possible influence of 
feathers and hides of animals in asthma, 
foreshadowing our present day allergy, 
all respect is due. Add to this in another 
cited case, his reference, although not 
complete, to foci of infection and then 
even more respect is due him. 

More interesting is to read his life, 
detailing more or less the devious ways 
and means adapted by his professional 
colleagues to embarrass and ruin him, 
the actions of austere, autocratic, medica! 
bodies against him, and to wonder if the 
art of medicine as a whole has changed 
much from four hundred years ago. 
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DisEASES OF THE RECTUM AND COLON 
AND THEIR SURGICAL TREATMENT. By 
J. P. Lockhart-Mummery. Ed. 2, Balt., 
William Wood & Co., 1935. 


This is the second edition of a valuable 
textbook based as it is on the experience of 
one of the leading proctologists of Great 
Britain. The fact that a book goes into a 
second edition generally means that it has 
filled a need and has satisfied the medical 
profession. Actually this is, in a way, a third 
edition because the “first edition” was a 
revision of a two-volume work on diseases 
of the rectum and colon. There are ninety new 
illustrations which have been printed on good 
paper. 

It is interesting that a new chapter has 
been added on pre-cancerous conditions be- 
cause, as Lockhart-Mummery says, a number 
of lesions formerly thought innocent are now 
recognized as representing early stages of 
cancer. There is some interesting material on 
the heredity of cancer in patients with multiple 
adenomas of the colon. The chapter on chronic 
ulcerative colitis is a little disappointing to 
those of us in America who realize how hopeless 
much of the old type of irrigation treatment 
must be in a disease which goes deeply into 
the walls of the colon and even beyond into 
blood vessels and lymphatics. The author 
does not seem to be well acquainted with the 
work of Bargen. One good point which he 
makes is that too many of these patients are 
allowed to starve; care must always be taken 
to keep them sufficiently well nourished so 
that they can resist the infection. He still 
relies largely on irrigation through an ap- 
pendicostomy. In the case of cancer of the 
bowel, he knows about Broders’ classification 
and he acknowledges its value to the surgeon 
who must decide what to do with a particular 
lesion. 

He has little good to say about colectomy or 
ileo-sigmoidostomy for constipation, but he 
still has faith in the operation of short-circuiting 
the splenic angle. 

The expert will be disappointed here and 
there with the inadequacy of some chapters, 
ut no one can hope adequately to write up 


any specialty in the space of 598 pages. We 
have no hesitation in recommending this book 
to physicians. 


THE PRINCIPLES AND PRACTICE OF 
SurcicaL Nursinc. By Charles D. Lock- 
wood, M.p. and John A. Wolfer, M.p. In 
Collaboration with Mildred E. Newton, 
R.N. Ed. 2, Rev. N. Y., Macmillan Co., 


1935- 


Undoubtedly, the ideal surgical nurse for 
any surgeon is the one trained under his own 
direction. A preliminary education for such 
training is necessary and the book before us 
will make a splendid text for this purpose. 
Written by a surgeon in collaboration with a 
nurse, the book considers not only the tech- 
nical side but also the personal equation. In 
addition to its value as a text, the book will 
make a splendid reference volume for every 
surgical nurse who has more than a routine 
interest in her profession. 


Aips TO SurGERY. By Cecil A. Joll and 
Reginald C. B. Ledlie. Ed. 6. Balt., 
William Wood & Co., 1935. 


This book, first published as a small volume 
in 1904, has grown in twenty-one years to a 
sizeable little book of over 600 pages. The 
student as well as the busy surgeon will find 
it useful. Facts are tersely presented in a 
direct manner and the book should have a 
continued popularity among students and 
surgeons. 


POSTOPERATIVE RONTGENUNTERSUCH- 
UNGEN (Postoperative Roentgen Studies). 
Vol. txxvi, Supplementum xxxvi, Acta 
Chirurgica Scandinavica. By J. Frimann- 
Dahl. From Section A of the University 
Surgical Clinic, Oslo, Norway. Chief: 
Professor Dr. med. Johan Holst. 1. Dia- 
phragm movements and the postoperative 
venous circulation. 2. Postoperative pul- 
monary embolism. Oslo, Nationaltryk- 
keriet, 1935. 
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A survey is given of the points in favor of 
the view that changes in the venous circulation, 
especially a slow rate of flow, may favor the 
formation of thrombi. It is recognized that the 
movements of the diaphragm may have some 
influence upon the venous circulation, and a 
description is given of the most important 
prophylactic means adopted to improve the 
venous blood-flow. After operation on the 
abdomen there occurs a considerable decrease 
of diaphragm activity, especially with upper 
abdominal incisions, this decrease lasting from 
one to twelve days. In discussing the venous 
circulation after operation, there is first given 
a review of investigative methods and the 
results of the comparatively few observations 
reported in the literature. The author describes 
a new method for studying the venous blood- 
flow, particularly in the saphenous and femoral 
veins. Even confinement in bed retards the 
venous flow in non-operated patients, except 
in cases of thyrotoxicosis. After operations 
presenting danger of embolism there occurs 
in most cases a pronounced retardation of the 
venous blood-flow, the rate of flow being so 
diminished that the blood almost comes to a 
standstill. This retardation sets in distinctly 
from the second postoperative day and tends 
to persist during the entire stay in bed. The 
author concludes that the decreased move- 
ments of the diaphragm can hardly be the 
chief cause of retarded circulation of blood 
in the veins. The cause must be sought in 
other factors, such as postoperative meteorism 
and the patient’s inactivity, and perhaps by a 
reduction of the total amount of blood in 
circulation. For prophylactic purposes one 
may employ active movements of the lower 
extremities, massage, raising the extremities 
to an angle of about 45°, by raising the foot 
of the bed about 30 cm., and inhalation of 
carbon dioxide. 

The roentgenological findings and short 
histories are given in fourteen cases of post- 
operative pulmonary embolism. At the com- 
mencement of symptoms a series of roentgeno- 
grams proved to be very helpful, permitting 
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an earlier diagnosis than by clinical examination 
alone. The roentgen studies also supply very 
valuable information as to the subsequent 
course. Small emboli probably produce only a 
local hyperemia, but larger emboli cause 
changes of longer duration, seen on roent- 
genograms as very dense, characteristic shad- 
ows of triangular or circular shape, usually 
localized to the base of the lung, which often 
leave behind adhesions in the pleural sinus as 
in cases of pleuritis. 


NouvEAu TRAITE DE MEpDECINE. Vol. 
xx. Pathologie du Systéme Nerveux 
(Bulbe, Nerfs Craniens, Méninges, Moelle). 
By G. H. Roger, Fernand Widal and P. J. 


Teissier, Paris, Masson et Cie, 1935. 


Volume xx of this system covers the nervous 
system in a thorough and up-to-date fashion 
and is quite in keeping in quality with the 
previous volumes of the series. It seems unfor- 
tunate that the volume lacks a systematic 
index, only a table of contents being given, 
making its use as a reference work rather 
difficult. 

The paper and the illustrations are not 
quite up to the standards of American and 
German publications today. 

The text is thorough and conservative and, 
being written by the leading neurologists of 
France, it may be accepted as the authoritative 
presentation of the French neurology of today. 


Die RONTGEN-LITERATUR, Volume xIVv, 
Autoren- und Sachregister 1933, Patent- 
literatur 1933. By Dr. Hermann Gocht, 
Berlin, Ferdinand Enke, 1935. 


Volume xiv of Gocht’s “Die Réntgen- 
Literatur” covering the year 1933 follows the 
high standards set by previous volumes. A 
very thorough examination shows it to be 
complete and fairly free from errors. This 
annual bibliography is invaluable to the 
roentgenologist. 
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